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IDIOPATHIC DILATATION OF THE CESOPHAGUS 


By Francis A. C. ScrimcGer. M.D 
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FRANCIS A. C. SCRIMGER 


“At dissection, the cesophagus was found forming a sac or pouch reaching from 
two inches below the pharynx ta the cardia. It contained by measurement 
quarts. The cardiac orifice was found pervious but much contracted. 

“The poor sufferer had been examined by Sir Astley Paston Cooper, al 
of the medical men of this neighborhood, but he derived no benefit from the 
recommended.” At Sir Astley Cooper's suggestion, it was treated by the 
bougies. Purton continues: “On withdrawing the probang, I was a good deal 
by the degree of force by which it was retained fearing lest the cardiac ori! 
be lacerated. By gradual, but considerable repulsive force being used, it was 
withdrawn, and, on its passing the orifice, it made a report so loud as 
the bystanders.” 

Subsequent writers have added nothing to the description. None have 
shown a better dramatic sense. 

The next report was by Hanney in 1833, in the Edinburgh Medical and | 


Surgical Journal. 





Fic. 1.—X-ray of infant which shows the Fic. 2 Showing typical dilatatior 
opaque meal has entered the first part of stom rowed cesophagus at level of diaphra O 
ach. Normal cardiac orifice dilated cesophagus fluid has partially entered cesophag ( 
The meal was immediately rejected by violent operated upon 


contraction of csophagus 

There seems to have been some general interest in 1840, for three sey 
rate reports are to be found in that year by Rokitausky, Delle Chiago, Fano, 
and Lindau M. Curveillier’s atlas in 1843 a picture is shown illustrating the 
disease. By 1877 Zeuker and Ziemssen could collect reports of eightee 
cases. Neuman’s series of papers in 1900 give the first comprehensiv 
discussion of the subject, symptoms, methods of diagnosis, pathology 
treatment. He found, up to that time, seventy cases. They are discussed 
under the title “Ein fach gleichmassige Erweiterung der speiserohre.” 

Following this case, reports appear rapidly in the medical journals, so 
that Theiding in 1921 collected SiS. 

seyond this it is unnecessary to go, to show that the disease is frequent 


ait 


enough to be important as well as interesting. It is not far from the trut 


1 
} 
| 


] 
to say that next to cancer it is the commonest disease of the cesophagus 
By idiopathic dilatation of the cesophagus is meant a considerable dilata 
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. 4 1 +] +4 ’ ] ; | 
tion of the organ Wl ut an anatomical stenosis, but associated witl 


in the passage of food into the stomach 


It is quite probable, in tact almost certain, that more than one 
entity has been Cie l In the list, and this has no doubt conti 
- 14 | 111 ] ] 14+] 
picture uc wou COM) SHSM pro ible I Instance that a ne 


infant suffering trom violent vomiting in which the fluoroscopic exat 


shows the tood to | down the cesophagus into the fundus of the 


only to be rejected i. violent contraction, first of the stomach 

the cesophagus, and where the cesophagus shows marked peristalsis 
the same disease as hown 1n an adult suffering from an inabilit 
low food, where a widely dilated and elongated cesophagus is see 


there is no peris 


Chere are also unquestionable instances where 11 SeEnsSITive indi wis 





emotional disturbance are tollowed by a temporary or evel momentary 


inability to swallow 
More difficult l to reconcile those cases which show a verv Silt lat 


} 


appearar r unde the Muoroscope, yet in the one. the cesophagus fills like a 


bag, and in the other shows marked or excessive peristalsis. In the author’s 


} 


experience these latter are rare, and though thickening of the muscle is four 


peristalsis 1S seldot seeTyi. 
—_ ‘ . » ; . : ] ] 
It is almos ecessary to review the rather complicated anatomy and 
- ' 
physiology of the cesophagus to be in a position to appreciate the eftect 


of alterations 
This description is taken largely from Von Rergman an Staehlm’s 
Hand! {ci li r / eren Vi G.. 1QO20: / 1/ r  s 6 soph Ld 7 Obst / 


Muller die Lebensneruen and Kuntz’ Anato? f the Nervous Syste 


1 ' 
The ha } scular tube « tend trom the inferior < ctr r 

ot the pnat x I { irdia ot the stomacl Che lower bou dary, which is important 

lor this subject, 1 ell marked. On the left side the cesophagus wall mak« I 














FRANCIS A. C. SCRIMGER 


angle at its junction with the stomach. That is termed the cardiac notcl 


mucosal surface the notch is marked by a fold of mucosa and submucosa 


cardiac valve, though of itself it has no valvular action. The right border 


cesophagus is continuous with the lesser curvature of the stomach. The p. 
the cesophagus to stomach is further marked by the change from th 


| 
} 
I 


epithelium of the cesophagus to the columnar of the stomach. The average 
the tube is 25 centimetres, though it varies from 5 to 10 centimetres fron 
diameter, empty, is from 2.3 centimetres at the cricoid cartilage to 2.6 or 3 
at the widest. It is normally about 2.5 centimetres where it passes 
diaphragm. 





Fic. 5.—Case I Four and on f years after operation cesophag 





mal width but still fills to 6 inches before opaque fluid begins to en 


The upper orifice is formed by the lower fibres of the inferior constri 
and belong more to the pharynx than to the cesophagus. The anterior lip 


1s 


attached to the cricoid. The posterior lip is formed by a band of striped muscl 


on contraction, closes the opening against the cricoid. The muscular wa 
cesophagus consists of two layers, an outer longitudinal and an inner circul 
longitudinal fibres arise as a tendon, one quarter of an inch wide, from 


ridge on the back of the cricoid. This gives rise to two muscular bands 
at first on the front of the organ, then diverge to pass down each lateral 
gradually become a continuous muscular coat. 
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This arrangement is overlapped by the inferior constrictor of the phar 
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From the standpoint of this paper 


swallowing. 


The description is drawn largely fre 


Ph ysiologte. 





A. C. SCRIMGER 


the only physiological interest is tl 


um Handbuch der Normalen and 1 


There have been three main theories relative to the passage of food 
cesophagus. First that it passed by peristaltic action; second that it is squirt 
action of the pharyngeal muscles through a rigidly held tube; and third that 





through, in men, by 


gravi 
weight overcomes the cardia 
This latter theory is of parti 


est as it affects the understar 


that 
the pharyngeal muscle const1 
that both the 
weight of the food play 


stood there is a squirt 


peristaltic 


clear, when the rates of passa 


j 


tween fluid, semifluid and soli 
pared in the upright and the 
In the upright p 


position 


almost continuously 


passes 
stomach through a rigidly hel 
the same but 


Tou vd 


more 


takes an appreciable tim« 


be seen to pass as a Bolus as | 


taltic wave. In the reversed 


single swallow stays in the up 


the cesophagus and successive 


gradually fill the tube toward t 


observation that fluid, in met 


right position, flows by gravi 


the fact that the c: 


pose Ss 


open and offers no 


Opp Sift 
passage. 
The act of swallowing tl 


tiated as a voluntary act bec 


mechanics of idiopathic dilatat 
It can readily be show: 
three play a part. It is eas 


1] ew 


gus and an open cardia, semiflu 


peristaltic wave into the stoma 


the cesophagus into the stomacl 


while solid food is still propelled 


1 


Fic. 6.—X-ray of dog’s cesophagus te ys atter ing its execution, the swallowi 
cutting of both vagi No food enter stomach 
(Esophagus widely dilated and filled with wate ind As has been mentioned, the a 


food 


pathetic nerves, but what part th 
} 


antagonism of the para and sympathetic 


complicated because the vagus holds bot! 


wave be initiated by stimulation of th 


parts of the intestine. Stimulation of the 


is intact results not in peristaltic waves 


1as not been demonstrated. 


is supplied by both vagus 


The 
inhibitory and motor fibres, nor can a 


matter 


cesophagus at any one point as it can 
a divided vagus while 


f the 


central end of 


but a contraction whol 


mus¢ 


eS 


slowly, whil 


sympathetic plays is not definitely known and thx 


peristaltic waves are none the less controlled by the extrinsic nerves, and the order! 


quence of the movements of the swallowing reflex are regulated through a medullary 
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FRANCIS A. C. SCRIMGER 


small, or pencil-like. It is this subdiaphragmatic portion which 
greatest interest. 

Out of 104 cases seen at operation or post-mortem (Bull) fifty-tw: 
described as normal, and fifty-two as altered. Of the fifty-two altered 


the great majority the description suggests what has been found 


case examined by the author, namely, the dilated cesophagus extends 


diaphragm; but the subdiaphragmatic portion is small and_pencil-lik 


oes 
Shoe, 


“< 





an 


Fic. 8.—Microphotograph showing normal Auerbach plexus 
lia cells. (Rake.) 

that sense contracted and the lumen narrowed, but with no hypertrophy 
thickening of the muscular coat. In the dilated portion the muscular wall n 
be found as in Irwin Moores’ careful description of three cases either of 1 
mal thickness, thinner than normal or abnormally thick from hypertrophy 
of the muscular coat and inflammatory thickening of the mucous membran 
The lining mucosa may be smooth, but is often ulcerated and the submucosa 
thickened and infiltrated. 
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FRANCIS A. C. SCRIMGER 


that a paretic muscle does not hypertrophy; but as Chizzola points out that 
does not dispose of the case. 


First there are the pseudo-hypertrophies associated with loss « 


[ power 


t 
~~ { 


There is the thickening of the wall apart from the muscular thickening, th 


is the analogy of the megacolon with hypertrophy and contraction but 
advance of the contents and there is, above all, the fact that in the great 
majority of cases seen, no peristalsis can be seen under the fluoroscop 
that while there may be contraction it may well have lost its coordinated 
sequence. 

There has been great difficulty also in interpreting the experimental 
dence of the cardiac innervation. Many seemingly contradictory report 
the evidence of vagus and sympathetic stimulation are found; but the 


trend of evidence points to the conclusion that there is both vagal and 





Fic. 9.—Microphotograph showing diseasec Fi 


1 Microphotograph trom ( e Il 
plexus. Nerve fibres, replacement fibrosis but ing changes described 
no ganglion cells (Rake. ) 


pathetic influence and that in general the action is comparable to that fou 
elsewhere in the intestine and this in spite of the fact that peristalsis cant 
be initiated by stimulation of one part of the cesophagus. 

There is anatomical ground for believing that atony of the longitudir 
muscle must result in an inability to open the cardia and that there a break 
in the parasympathetic paths would result in a loss of tone in the cesophagus 
permitting dilatation and an inability to open the cardia in rhythm with the 
swallowing reflex. 

Ever recurring in the writings is the difference of opinion as between a 


primary spasm of the cardia and secondary dilatation of the cesophagus as 


believed by Miculicz; and an achalasia or failure to open as originally 
suggested by Meltzer. Against the principle of primary spasm of the cir- 


cular muscle of the subdiaphragmatic portion of the cesophagus, it is always 

argued first that an obvious stenosis never results in a dilatation of anything 

like the degree usually found in idiopathic dilatation; second, that there 1s 
810 
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FRANCIS A. C. SCRIMGER 


for it is accompanied by such general disturbance that it is extret 
cult to keep the animals alive. Such general disturbances are notab! 
in the disease. 

Very remarkable confirmation of Kraus’s theory is given by th 
ingly important observations by Rake who found, and first report 
1927, a degeneration of Auerbach’s plexus in the lower end of the cesop! 


in three post-mortem specimens. Since then he has found the same chang 


in every instance, some fifteen, where he has had an opportunity t 
the sections. In one such case reported by the writer the changes 
not recognized. Doctor Rake has subsequently examined this materi 
shown that similar changes are present. The accompanying  illust: 
demonstrate this conclusively. (Figs. 9 and 10.) 

This offers a means of explaining a break in the vagal pat 
may be localized to the cardiac portion or may extend for a varying 
up the wall of the organ. 

Little need be said regarding the clinical picture. Purton’s 
description stands remarkably for the typical picture. To his mx 
diagnosis has been added the fluoroscopic examination which permit 
recognition of many instances of the disease of lesser degree The d 
is usually not difficult; the long history with remissions of sympto 
character of the regurgitated food, the capacity of the cesophagus 
the characteristic appearance under the fluoroscope have long bee: 

The cases here reported are typical in every way; and the 
justification for reporting four patients operated upon lies in th 
the operation proposed is based on what is believed to be the prope 
standing of the pathologic physiology. 

It is easy and safe to carry out and is based on an effort to tak 


tage of the mechanical state of the cesophagus and cardiac sphincter 





results from the disease. ‘The whole of the previous part of the 
tedious effort perhaps to build up the background of anatomy, 
and pathology on which the operation is founded. 

The lines of treatment have almost invariably followed one or 
First some form of dilatation of the cardiac sphincter either by the 
through the stomach from below or by a dilator passed down the cesop! 
These latter have varied from Purton’s probang to Plummer’s hyd: 
bag. Of reports of treatment by this means, undoubtedly the most 
sive are those of Plummer and Vinson based on a very large series of 
Plummer in 1912 reported ninety-one cases treated by dilatation witl 
three relieved of the dysphagia 


It is not the writer's intention to dispute in any way these recor: 
series are published by Hurst and others. Naturally any operative tr 
will be reserved for the intractable case. None the less it is difficult 
understand, in view of the temporary effect of dilating other sphinct 
more accessible positions, how such an effect is permanent. 
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diaphragm, the bringing down and therefore the straightening out of th 
elongated cesophagus without touching the muscle as in the Heller operat; 
or opening the lumen as when an anastomosis is done. The procs 


easily done and should be safe. 

The idea of enlarging the opening in the diaphragm has been propos 
before, first so far as I know, by Anthony Bassler in 1914 under the influe: 
of Chevalier Jackson's contention that the closure of the cardia is 
about by muscular bands derived from the diaphragm. The procedur 
ried out in the three cases reported is as follows: 

An incision as described by Marwedel in 1910, was made in t 
paramedial line beginning about 2 inches above the ziphoid. The 1 
are cleared from the cartilages of the seventh, eighth, and ninth ribs 
pushed laterally. The cartilage of the seventh rib is cut through at th 
junction with the sternum, care being taken not to enter the pleur: 
cardium. The cartilages of the seventh, eighth, and ninth ribs are cut | 
through at the costochrondal junction. In this way a flap consisting 
cartilages and diaphragm can be retracted laterally exposing the left 
the liver. The coronary ligament of the liver is then cut as far as n 
necessary to turn the left lobe of the liver down and to the right 
brings one to the fundus of the stomach and the subdiaphragmati 
of the cesophagus. Loose areolar tissue is cleared away, a large vein cr 
the crura ligated and cut Che opening through the diaphragm enlarg¢ 
cutting the crura. The fingers are then inserted through this openi: 
the cesophagus, which lies well over towards the right, freed from sur1 
ing areolar tissue and brought down through the opening for 2 
more. In order to do this the right vagus nerve may have to be cut 
since the vagi form a plexus about the lower cesophagus this may b 


without danger. 





The edges of the enlarged hiatus are then sutured to the thickened mus 
cular wall of the dilated portion of the cesophagus and the wound 
This procedure has been followed in three cases as the appended cas« 
will show. 

Subsequent examination under the fluoroscope shows that fluid ent 
the cesophagus as before, fills to a varying point 4 to 6 inches above th 
diaphragm and then begins to trickle through the narrowed cardia 
the stomach. 

It is necessary only that food should be finely divided and well 
with fluid. After a meal it is advisable to take a quantity of water t 


prevent remnants of food remaining in the lower cesophagus. 


Case Reports 
Case I.—Miss J. P., aged forty-five. Complains of difficulty in swallowi 
sudden nine months previous to admission, with vomiting all food. Sensatior 
sticking under the sternum with choking sensation. This has continued ever 
Relieved by regurgitation of food. Has gradually got worse. Feels hungry all 


time and has lost weight 
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FRANCIS A. C. SCRIMGER 


sutured to the edge of the enlarged hiatus. It was fully two inches 


this point. The abdomen was closed without drainage 


From the time of the operation till the present, she has been abl 
food normally, provided it is finely divided and well mixed with wate: 


regained her weight and strength 

X-ray plates (Fig. 5) show the fluoroscopic picture nearly fou 
years after operation. 

The cesophagus has regained a nearly normal size, but still requires a 
of fluid column before food enters stomach 

Case III.—Mrs. B. McD., aged fifty-eight years, May, 1926. Difficult 


t 
ing began about one year ago, more with solids than liquids. Takes food 
full up. Then by forceful efforts works the food down. Sometimes « 
efforts she regurgitates. She then rests, fills the ces phagus again and 
it onward. The cesophagoscope reveals a dilated thoracic cesophagus 


cardia which was found to grip around a bougie 
Since 1926 she has had more and more difficulty in swallowing, wit! 
of food. In December, 1028, contracted influenza and was extremely 


swallow no food. At this time tube feeding was instituted. She quickly lk 


her own tube and has continued ever since She has lost 80 pounds in tl 
years. 

Operation May 29, 1929. Usophagoplasty. Marwedal’s incision he 
matic portion of the cesophagus was found to be about 2 centimetres in diat 
wall was not thickened. The opening in the diaphragm was enlarged, the 
tion of the cesophagus brought dow1 At this point it was 2 inches 
not notably thickened. In order to bring it down the right vagus w 


diately following operation she was able to swallow normally and she | 
be able to do so. No films availabk 
CASE lV. J. S.. aged fity-eight 
History of the present illness \bout one year previous to the operat 


y 


to suffer difficulty in swallowing and what he took to be vomiting 
The onset was sudden but the course intermittent Gradually the 


swallowing became more severe and he regurgitated quantities of food 


mucus. 

Personal history.—The patient has been known to be diabetic for five 
diabetes in moderate degree requires to take insulin. He used alcohol 
Wassermann was negative. 

O peration.—Marwedel’s incisior The subdiaphragmatic portior t 
was found to be about three-quarter inch in diameter. The hiatus was e1 
cesophagus freed and brought down 2 inches below the diaphragm \t 
the dilated portion was about 2 inches in diameter, the wall definitely thicl 


right vagus nerve and a branch of it were cut to allow the cesophagus t 


through. Sutered to the edges of the opening 

Following this he swallowed liquid food freely X-ray before leavi 
shows the cesophagus as before, but when the head of fluid reaches about 
the chest fluid begins to enter the stomach 

He returned home and was well until he had a violent attack of von 
three days. Reéntered the hospital 

He vomited large quantities of coffee ground vomitus when taking 
mouth. Stomach washing demonstrated that the vomitus was from the 
that fluid entered the stomach. 


His blood sugar rare and he showed acetone in urine. Under the cor 


nm 


diabetes and stomach washing the vomiting gradually ceased and he began 


again. X-ray plates 3 and 4 demonstrate the condition of the cesophagus 
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THE PYLORIC SPHINCTER AND DUODENAL ULCER 


By Joun B. Deaver, M.D. ANp VerRNE GERARD Burpen, M.D 





or PurtapEeLpuia, Pa. 


Curonic duodenal ulcer continues to occur without explanatior 
apology; and when we try to investigate its associated phenomena w 
new wonders. The incidence of ulcer is increasing and we know 
preventive measures. All is not serene among those who treat the diseas¢ 
may get well without any treatment, but of this we have grave doubt part 
larly as it applies to chronic ulceration. Medical treatment undoubtedly 
control symptoms but in our experience recurrence follows remissio1 
treatment in the same fashion it does in the natural course of the disease wit! 
the exception that the period of absent symptoms is longer. Once establis| 
there seems to be an inherent tendency to duodenal ulceration or to 
underlying disturbance of which it is a sequel, so that, for a time, it may 
held in abeyance, but reactivity of the lesion is resumed when the met! 
of control are withdrawn. The results of surgical treatment in competent 
hands have been highly satisfactory. The selection of patients for operat 
plays a large part in beneficial results. Gastro-enterostomy for chi 


duodenal ulcer especially in the presence of obstruction is one of 
satisfactory operations in surgery. Improved diagnostic methods, espe 
the X-ray and the widespread familiarity with the symptoms of ulcer 

led to earlier recognition. ‘Today, duodenal ulcer is operated on earlie: 


many surgeons and before the proverbial nine medical cures. The result 





these early cases from gastro-enterostomy are not so highly satisfactory 

the immediate good results seem to diminish as the post-operative peri 
lengthens. The reason for this we do not know. Its investigation may unc: 
important therapeutic facts. We suspect that in these early operated 

with unsatisfactory results the state of pathologic physiology of which ulcer 
is a sequel is a temporary affair, which, when it spontaneously rights its 
leaves the patient with an unnecessary gastro-enterostomy. The latter 
may give rise to digestive derangements and symptoms and _ actually 
favor the development of a marginal ulcer. Medical treatment has its valu 
When properly and faithfully followed, it may, in many cases, control 
condition until the tendency to ulceration disappears. _ The difficulties as 
see them are that by no method can one select and eliminate the candidates 
chronic duodenal ulcer and any process of selection by medical treatment must 
face the dire hazards of perforation and hemorrhage. We cannot see th 
wisdom of partial gastrectomy for duodenal ulcer. We admit that the indis 
criminate use of gastro-enterostomy for every case of duodenal ulcer produces 
results which leave the surgeon in a position difficult to defend. Gastro 
enterostomy occupies a conservative surgical position. Within the last four 
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DEAVER AND BURDEN 


investigators have confirmed the finding of Boldyreff that duodenal regu 
tation occurs so commonly that it may be called a natural phenomenor 

Thus, it would seem that the normal stomach under normal cont: 
duces a quantity of acid which is accurately regulated in keeping wit! 
tive requirements and when, as the result of overacting stimuli, an es 
acid is formed, the control mechanism of duodenal regurgitation proy 
factor of safety. 

Quincke in 1889 observed a child with a gastrostomy and not 
during fasting the pylorus often remained open for ten minutes during 
time bile and other intestinal fluids passed to and from the stomach 
so-called duodenal regurgitation was later studied by Boldyreff who cor 
that it was a natural phenomenon and ascribed to it a regulatory rol 
control of gastric acidity. The observation of Boldyreff has been widel 
firmed and generally accepted but his theory as to the natural control of 
acidity has been questioned by the results of recent experiments. The 
hold to the view that the normal stomach has an inherent ability to cont 
own acidity. but the stomach of an individual with duodenal ulcer cox 
exhibit normal function and there is a notable failure to control acidit 
what Pavlov states is true regarding the secretory behavior of the stor 
then the state of hyperacidity must result from an overproduction of 
that is, beyond or independent of digestive requirements combined 
failure of some mechanism whose purpose is the control by neutral 
of excess acid. A number of investigators have made experiment 
duodenal regurgitation in dogs by introducing into the stomach 200 
centimetres of 0.5 per cent. hydrochloric acid. They found that the regu 
tion of duodenal fluid into the stomach is a constant occurrence and tl 
rate of neutralization of gastric acidity can be accurately measured 
antiperistalsis in the duodenum is the force behind regurgitation is ind 
by the X-ray studies of Salmond. In 100 consecutive human cases he obse1 


antiperistalsis in the duodenum in ninety-three. The actual regut 


odd cases but this, he states, is difficult to detect. Intragastric pressu 
normally below 10 centimetres of water while duodenal pressure is betw 
10 and 15 centimetres of water. In their clinical studies, Wright and 
found that regurgitation of duodenal contents into the fasting stomac! 
curred in 100 per cent. of the cases and that it took place with special 
quency as the stomach is emptied. ‘The purpose of regurgitation oby 
is to neutralize excess acid and in the process the pancreatic juice is the 
factor. Hepatic bile is neutral in reaction and usually acid before ré 
the intestines. 

The division between stomach and duodenum is sharply defined an 
cally and physiologically by the pyloric sphincter. [Formerly it was thou 
that this muscular ring had much to do with the emptying of the stomac! 
in this it actually plays a small part unless by dysfunction or fibrous conti 
ture a functional or mechanical obstruction exists. 
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Therefore, it would seem that the main efferent paths are in the spl 
nerves. They found that epinephrin ( whose specific action 1s only on 
tures supplied by true sympathetic nerves) induces contraction of the py 
They conclude that the predominant reflexes from the viscera int 
sphincters (cardiac and pyloric) under their experimental conditions, is n 
and if prolonged they became cardiospasms and pylorospasms. 

From a study of the work of the above investigators we believe ther: 
evidence to indicate that the constrictor fibres of the pyloric sphincter ar 
plied by the sympathetic and the dilator fibres by the vagal nerves. It 
seems well established that regurgitation of duodenal contents into the st 
is a natural phenomenon whose purpose it is to neutralize gastric acidit 
the latter for any reason is produced in excess of digestive requirements. T’ 
pyloric sphincter by its strategic position presides over and controls the m 
nism of duodenal regurgitation. 

Hyperacidity by which we mean a real excess of hydrochloric a 
arise only from an overactivity of the stimulus which produces normal 
ity. The main pathways for this stimulus are the vagus nerves since si 
of these nerves produces a permanent reduction in gastric acidity. “Tempo 
hyperacidity probably is of frequent occurrence and its control is by the s 
mechanism of duodenal regurgitation. One of the characteristics assox 
with duodenal ulcer is persistent uncontrolled hyperacidity. By means « 
acid-test meal, patients with duodenal ulcer have been shown to have 
quate or absent duodenal regurgitation. For this the fault seems to li 
the pyloric sphincter which through failure to open (achalasia) or becaus« 
spasm acts as a hindrance to the needed reflux of duodenal contents 
stomach. Is this disturbance of function secondary to and caused by 
presence of duodenal ulcer? According to the views expressed by Hurst 
answer is in the affirmative. He also explains the symptomatology of 
on the basis of dysfunction of the pyloric sphincter. We are in agreement wit! 
the latter view but on the basis of our clinical experience and the reseat 
of others we hold that the symptoms precede the appearance of ulcer and 
such symptoms are the expressions of a disturbed physiology of which ul 
is a sequel. Every surgeon many times has had the experience of opet 
on a patient who exhibited the characteristic symptoms of ulcer but 
by a most thorough search could be demonstrated. Such instances part 
larly occur when the history of ulcer has been one of short duration 
symptomatic ulcers are often cured by medical measures. Little wonde1 
Moynihan was led to remark: “The ulcer that cannot be demonstrated t 
entire conviction of the onlooker does not exist.”” To the detriment of surge 
we must admit that symptomatic ulcer has often been treated by gastr 
enterostomy. In these cases we have many times found the lesion 
appendix. 

Most of the older work on the experimental production of peptic ulcer 
be discarded. In our opinion the experiments of Mann by which he regul 
produced typical peptic ulcers in dogs by his method of surgical duodenal draii 
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duodenum. When a gastroenterostomy is made following the appear 
the ulcer after Mann’s surgical duodenal drainage the original ulcet 
heals but a new ulcer usually develops in the jejunum opposite the 
mosis. In patients with duodenal ulcer treated by gastroenterostom) 
whom symptoms were relieved :lman showed by means of the acid 
that there was prompt and efficient neutralization of the acid. 

It is our belief that in the development of duodenal ulcer two et 
factors are at work, neither of which can cause the ulcer without the c 
tion of the other. One is hyperacidity by which we mean an overpro 
of acid. The other is spasm or achalasia of the pyloric sphincter. Hypera 
no doubt occurs periodically in many individuals who never develop du 
ulcer for the reason that they have an efficient safety mechanism in du 
regurgitation. Likewise pylorospasm must be of frequent occurrenc: 
individuals particularly in those who harbor an intra-abdominal focus \ 
tion. In these we often find the symptoms without the ulcer. But wh 
occurs the combination of the two factors, that is, hyperacidity and | 
spasm, the offspring of this mating is ulcer. We do not know thx 
hyperacidity. The stimulus which produces it comes down the vagus net 
It isan exaggeration of the appetite or psychic phase of gastric secretior 
do we know of means to control it. Perhaps complete mental and physi 
is the answer. Indeed, patients with duodenal ulcer often experience cor 
symptomatic relief when they are able to obtain physiologic rest. 
important part of the medical treatment of ulcer. But life must go 
such treatment cannot be followed indefinitely. We know that pylor 


is often a reflex from an intra-abdominal irritation. In this way chroni 


pendicitis or cholecystitis, the two most common foci of infection within 
abdomen, may under proper conditions play a large part in the etiol 
ulcer. Pylorospasm may also occur as a part of a general nervous distur! 
which particularly affects structures supplied by sympathetic nerves 
manifested by sympathetic overactivity. The work of Crile along tl 
deserves serious consideration. He has advocated and practiced res 
of the suprarenal glands for the cure of duodenal ulcer. Many obset 
have noted that duodenal ulcer usually selects for its host an individual 
characteristic constitutional type 

The active treatment of duodenal ulcer when carried out along 
lines especially with regard to etiologic factors, to be successful, must 
one important result, namely, the control of hyperacidity. In what 
way can this be done than by restoration of the natural mechanism for 
tralization? This may be accomplished in an indirect manner by gastt 
terostomy. The resu!ts of this operation are not uniformly satisfactory 
based on the experience of many surgeons. Careful selection of pati 
will improve the surgical results but what is to be done for thos« patients 
fail to qualify for operation? Must they serve an apprenticeshiy 
medical treatment before being admitted to the operating room : 

Many surgeons hesitate to recommend operation when the history 
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‘, remove completely all the muscle fibres in the anterior half of the sphincter 
These errors have an effect on the post-operative results. 

During the years 1928, 1929, and 1930, ninety-one patients with duodenal 
ulcer were operated on. Forty-four of these were treated by removal of th: 
anterior half of the pyloric sphincter. In addition to the operation for ulcer. 
in many cases coincident lesions as appendicitis and cholecystitis received 
operative attention. This report concerns the forty-four patients who 
demonstrable duodenal ulcer and in whom the anterior half of the pylo 
sphincter was removed. Four patients died in the hospital ; one from respira 
tory failure three days after operation, one from uremia ten days afte: 
operation, one from cardiac disease thirteen days after operation and on 
peritonitis thirteen days after operation. Of the remaining forty patients 
thirty-five were seen and examined at regular intervals in the follow-up servic 
of the Lankenau Hospital over a period varying from two months to thre: 
and one-half years after operation. The examinations were made by members 
of the hospital staff. Results of the examination were graded from one to four 
A patient who had complete relief of pre-operative symptoms was gt 
four while one who experienced little or no relief was graded one. On this 
basis, twenty-six patients were graded four, five were graded three a1 
graded two. It was noted that the improvement or relief of symptot 
not diminish as the post-operative period lengthened. 

Fluoroscopic examination of the stomach after an opaque meal was 
in sixteen patients during the course of the observations in the foll 
service. In all patients it was noted that the emptying time was norn 
slightly accelerated although in many of these the pre-operative study 
shown delayed emptying or actual retention. It was difficult for the rontge: 
gist to give a definite opinion regarding direct signs of ulcer in the duodenal 
because of the confusion arising from the proximity of the operative sit 
all patients except three the indirect signs of ulcer had disappeared. Post 
operative gastric analysis by means of the fractional test was carried out 
sufficient number of patients to determine that there was no significant cl 
from the pre-operative findings. We do not attach much importance to thes 
results for the reason that the usual fractional analysis after a test meal gives 
little positive information regarding duodenal regurgitation and the actual 
concentration of acid entering the duodenum. Important evidence regarding 
the efficacy of the operation on the sphincter in restoring duodenal regurgita 
tion could be obtained by means of the acid test meal. This we have not don 
but propose to do it in future cases. At the present stage we can only say 
that regardless of laboratory studies the operation has given symptomati 
relief. 

Conclusions —It seems that duodenal ulcer usually occurs in individuals 
who have a constitutional hyperacidity. From experimental and clinical studies 
it seems that acid is the direct causative factor in the initiation and maintenance 


of duodenal ulcer. That all individuals with temporary or persistent hypet 





acidity do not develop ulcer is probably due to the safety control mechanism 
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HEMANGIOMA OF SIGMOID AND COLON 


By Freperic W. Bancrortr, M.D. 
or New York, N.Y. 
FROM THE SUR SERVICE OF THE FIFTH AVENUE HOSPITAL 
H #MANGIOMA of the large bowel is a relatively rare diseas« 
less the mortality has been so high and the operative results so un 


that the report of a case with a satisfactory cure seems justified. [1 


to be reported the area of the tumor corresponded to the distributio: 


superior hemorrhoidal vein. Assuming that there would be a fre 


communication between the vein and the dilated areas of the tumo 


was devised for obliterating the venous sinuses—with resultant cut 


~ 


details of the operative procedure, colostomy and later closure 


colostomy are described in the case report in the latter part of this 


\ search of the literature for hemangiomas of the colon show 
orted cases. 
| 


The end-results of these cases showed that death occurred trot 


rhage; or resection or permanent colostomy were performed to rel 


t 


symptomatology. As the disease is usually congenital, the sym 
bleeding occur in early life, and as a result the normal activities 


are restricted and the outcome is indeed tragic 


Pathology.—lf one accepts the theories propounded by Virchow, 


and Fraser that hemangiomas are localized encapsulated tumors it 


tionable whether one can definitely classify the vascular tumors 
large bowel under the terminology of hemangioma. 

Ribbert, working on cavernous angiomas with particular refere: 
small telangiectatic tumors of the skin and the cavernomas seen i1 
states that the tumor, consisti1 
connective tissue stroma containing few cells, has no direct conne 
the capillaries of the normal surrounding tissue. There is no inter 


with the surrounding vessels, no indication that the dilated lumina 


contract to merge with the capillaries or possibly have developed fr 


This impression, according to Ribbert, is absolutely not changed by 


that arterial vessels enter while venous vessels emerge from angioma 


individual sections demonstrate this communication. Ribbert also 


there is no justification for assuming that originally the vessel 


ig ot vessels with thin walls surround 


j 


f 


hemangioma were the normal part of the vascular system and d 


later into atumor. He believes that the vascular complex produci 


t 


growth was an independent entity from the beginning and not a pt 


dilatation of normal vascular channels. Virchow, Rindfleisch, and 


believe that cavernomas are due to the primary development of « 


tissue infiltrating the surrounding tissues gradually without any dis 
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extent infiltration occurs in muscle, the tumor extending between 


muscle fibres. Where nerves are present the sheath of the nerve is invaded 
and there is a spread inwards between individual nerve fibres. 

3.—The Development of the Cavernous Type of Hamangioma f th 
embryonic capillary tissue develops a connection with the circulati the 
cavernous type of hemangioma may result. The original embryonic capil 
vessels become distended, probably from the passage through them of th 
circulating blood under some degree of pressure. The lining endothelium be 


comes very much thinner, and the cavity is filled with blood, which, 

from the character of its corpuscular elements, is in active circulati 

this last respect the contents of the cavernous hemangioma differs very 

edly from that of the capillary type, the corpuscular contents of which ar 


either imperfectly developed or degenerated. It is the exception to 


tumor in which the cavernous change has become general ; in almost 

stance, if the cavernous tumor is present, it is associated with the 

type, and with varying changes in transition between the two. 
4.—The Development of the Compact Type of Hemangioma 

some reason, the endothelial cells lining the capillary type of tumor tak« 

active proliferation, the compact type of hemangioma may develop. Ger 

the proliferation is perivascular in type; occasionally it is endovascul 

cells projecting in papilla-like arrangement, and becoming arranged 

centric masses and whorls. The development of the compact vari 

hemangioma is accompanied by a localization of the tumor. 

In our case, where no specimen was removed for examination, it 
cult to state whether or not the diffuse cavernous dilatation of the vessel 
was in truth a tumor growth or a dilatation of existing vessels. As can be 
seen in the illustration there was no sharp demarcating line between th 
angioma and the normal bowel. Throughout the area of about an inch and 
half there was a gradual transition from dilated to normal vessels. Also 
was obvious that there was a free, open communication between the superi 
hemorrhoidal vein and the dilated vessels within the lumen and on 
face of the affected colon. 

Symptoms.—As can be seen in Chart I the most prominent sympt 
the cases reported is repeated bleeding from the rectum, often beginni: 
infancy. As a result, a true anemia occurs, frequently associated witl 
asthenia and cachexia. The hemorrhages may be small, or sufficient! 
sive to cause exodus. In a number of cases hemorrhoidectomy has been pet 
formed without satisfactory cure. In one case intestinal obstruction was 
created by a pedunculated submucous angioma. 


SUMMARY OF REpPoRTED CASES 


Case I.—Reported by Barker, 1883, male, forty-five years of age. Sym 
Diarrhcea with hemorrhage; occasional constipation. Duration.—‘‘Since b 
Treatment.—Injections of Tr. Fer. Perchlor. Rest in bed. Results—Death. Ney 


growth in lower rectum. 
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be suspected. If the angioma occupies the rectosigmoid, the di: 
be readily made from the appearance as seen by proctoscopic « 
Unless there should happen to be a pedunculated tumor X-ray 
importance from a diagnostic point of view 

Case Report.—B. L., male, Russian Jew, born in the United Stat 


First admission to Fifth Avenue Hospital March 12, 1930. Chief 


from rectum. Since fifteen months of age patient has complained of fre 


bleeding from the rectum. He has had no pain except when passing a const 
Has periods of diarrhoea and constipation, and stools always appear streal 


dark blood. At times when he has diarrhcea he passes bright red blood, 
amount trom a quarter to a half glass at a time Chere are times whet 
oil, when he has very little bleeding hese times he may bleed onl 
ten times. 

Past History.—Diphtheri: 


hemorrhoids; and other rectal operation, of which he is not quite certait 


J 
- 
f 
r 


years of age. Becomes short of breat!l n exertion, and has had fainti 
has fainted occasionally after ar muscular exercise His best weight 
pounds; at present he weighs 123 Has never been able to exerci 


laintness. 


Physical Examinatio) ‘ale, slender youth. Eyes react to light 
Pupils are equal. Mouth in good condition Tonsils absent. Lu 
Heart: Regular rhythm, fair qualit Has a powerful beat with P. M. |] 
clavicular line in fifth interspace No irregularity or murmurs Al 


Some gas in intestines noted 


Digital Examinatioi There is no enlargement of the prostate, or not 
rhoids. There seem to be a few tabs of mucosa just within the sphinctet 
Laborato Examinatioi Specific Gravity, 1020 Ver 

albumin. Microscopic negative T ( t—Hzmoglobin, 32 pet 

Cells, 2,800,000; White Blood Cells, 6,500; Polynuclears, 77 per cent | 
\chromia; Aniscystosis; Poikilocytosis Blood Clottu actors.—Pt 
Fibrinogen, 0.64; Antithrombi Platelets, 370,000; Disintegratior 


Index, 0.6 


Proctoscopic Examinat March 12, 1930.—Sigmoid scope admitted 


ing any obstruction for ten inches. Examination reveals a red, beefy mu 
with areas of blue cystic spaces beneath, and thin, smooth mucous membr 
upward as far as can be seen through the sigmoidoscope and downward t 
ani. There are two small hemorrhoids just within the sphincter 

Diagnosis.—Congenital angioma of the rectum 

A similar proctoscopic examination had been made two weeks befor: 
the patient referred to Dr. Harv: Stone, in Baltimore, with a request 
without the author having stated his own diagnosis 

Following is the report from Doctor Stone: “The boy has two disti 
may, or may not, be related to each other. There is a fairly large and vas 
hemorrhoid just to the left of the posterior commissure, and a smaller on: 
left of this. In addition to that, the rectal mucous membrane from just ab 
to ten inches up (which was as far as | could see) presents a curious 
veins are greatly dilated and engorged and tortuous. They stand out like bl 


against the pale mucous membrarn: I think this is a congenital ai 


Comment.—A boy of seventeen years of age presented himself 


ment, having had repeated bleeding from his rectum since fifteen mont | 
age. He had a marked secondary anemia and suffered from repeated 
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ligature placed about it and tied. A needle attached to a hypodermic syringe was 


into the lumen of vein distal to ligature and 10 cubic centimetres of 40 per cent 


salicylate injected, very little spilling. It appeared to the operator and his assistant 


shortly after this the purplish color of the intestines became lighter—almost pinl 


Fic. 1 Artist’s sketch made at peration Exposure of superior hemorr! 
through mesial sheath of meso-sigmoid Upper portion shows gradual transitior 
tumor into normal bowel 





sels felt firm. The vein was again ligated below insertion of needle and the perit 


cavity washed out with saline. The rent in the mesosigmoid was closed with ch 


suture. A left McBurney incision was then made, incising skin and inserting 


clamp and spreading it so as not to split aponeurosis of oblique muscles any mor 


( 


t 


Kell 


was necessary. Tape about the sigmoid was drawn up through this incision and 
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Fic. 2.—Artist’s sketch taken at operation. Injection of the 
with sclerosing solution. 


superior hemorrhoidal 
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SOME ANGIOSPASTIC SYNDROMES IN THE EXTREMITIES 
By Joun J. Morton, M.D. ano W. J. Merue Scorr, M.D 
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MORTON AND SCOTT 
in the hands, however. On palpation the hands felt cold and on measurement 
face temperatures a very sharp vasoconstrictor gradient in the hands was evident 
palmar surface of the fingers registered a temperature of 22 
ture was 19.4° C. The surface temperature at the wrist was 28.5° C 


. and in the 
arm was 20.5° C. 


This patient had never had any symptoms aside from coldness 
hands which she herself had noted. 


This is a much greater degree of vasoconstriction than most indi) 


will show in the fingers under ordinary conditions with a room temperat 


of 19-20° C. It is difficult to get evidence of spasmodic attacks in tl 


people, many of whom give a story of cold hands and cold feet most of tl 


time. It may be that this is a mild type of reaction which in its more s 
forms presents the angiospastic attacks which we call Raynaud's di 
But it seems hardly legitimate to classify this as Raynaud's disease althou 
the difference may be only in degree. 


SC 


Idiopathic Paroxysmal Arteriospasm (Raynaud's disease ).—Ther 


been a number of patients with paroxysmal arterial spasms not duu 


2° when the room tempera 


111 


some other disease or injury. Such attacks usually come on in cold weather 


but sometimes also during the warmer parts of the year. 
are completely relieved between attacks at which time upon examunat 
they seem to have normal blood-vessels. The areas involved usually 
symmetrical ones on the hands, the feet, or both. 
ranges from a mild one with transient dead fingers or toes to a severe o1 
in which attacks of ischemia are frequent and prolonged, ultimately endii 


in gangrene of one or more digits. It is possible to bring on typical att: 


These patient 


f 


The degree of involvement 
Ss 


by exposure of the extremities to a proper degree of coldness; or by allowing 


rapid evaporation of moisture from the exposed extremities. The attacks a 
often accentuated by reflex, painful, or psychic stimuli; or may be start 
by such stimuli when the environmental conditions are suitable. Thi 
lowing three case histories bring out certain points which we 
emphasize. 


wis! 


Case II.—E. D. J., Strong Memorial Hospital, No. 45225, a forty-six-year-old |] 
wife, had been having attacks in which several 


fingers became white, cold and 
during the past eighteen months. Thi 


fingers involved remained cadaveric or dee} 
cyanotic for one-half hour or more at a time and then the circulation gradually return 
to these areas accompanied by a tingling sensation. There was no pain during 
attacks but the involved fingers were hypersensitive immediately afterwards ; on two o 
sions there has been aching in the arm. Also the attacks were much more apt to « 
in cold weather or when she got her hands in cold water, though the low temperatur 
was by no means the only factor in initiating them. 
attacks werg more numerous when she was nervous 


; and they frequently occurred uy 
awaking in the morning. 


There had been no trophic changes but she was not abl 
carry out as well-skilled movements with the fingers such as in the use of a nee 
unless she had warmed her hands in warm water first. Her 
changes but the attacks here were less noticeable to her. 


Pulsation in all major vessels in the extremities was good even during the atta 
A number of attacks were seen in the clinic involving especially the right index ai 
middle fingers and the thumb. 


feet suffered simil 


in cold water of the proper temperature. However, they were not uniformly reproduc: 


840 


The patient had noted herself that the 


Such attacks were induced by immersion of the hands 
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MORTON AND SCOTT 


frequent when she was nervous. Objectively, we were able to bri 
cut mild attacks of ischemia by psychic, painful or reflex stimuli as di 


in the history. 


Case III.—C. H. D., Strong Memorial Hospital, No. 46368, a salesmai 
eight, came to the hospital on April 20, 1931, having had a variety of treatn 
Raynaud’s disease during the past nine years. The onset of symptoms was 
first in the toes but soon appearing in the fingers. The attacks consisted 
painless pallor of the digits, followed by prickling, numbness, and aching, ai 
intense cyanosis. Moderate cold (as cool tap water) would bring on an attack. S; 
taneous recovery occurred after a varying interval of one-half to two h 
attacks were much more frequent in cold weather but he was not entirely free fr 
during the summer. The involvement was symmetrical, and soon after the onset 
trouble the fingers became more severely affected than the toes. Five years ag 
had a small spot of dry gangrene on the tip of the right ring finger lasting thre: 
Three years ago, there was a recurrence of ulceration at this point whi 
entirely heal for two years. During the past winter the attacks had become n 
and in the feet the area of pallor and intense cyanosis had extended back 
metatarsals instead of being limited to the phalanges. 

A significant point in the history was that the attacks were very often br 
some unexpected event. Thus if he had been sitting quietly reading for an hour 
in a room of moderate temperature and the telephone suddenly rang, an atta 
frequently be initiated. His fingers would become cyanotic before he could ré 
telephone. This important effect of psychic stimuli in bringing on attacks was 
demonstrated several times while the patient was in the hospital. Thus, the first 
the constant temperature room (no cooler than the temperature of the room fr 
he had come); the introduction of a hypodermic needle; or even the descripti 
perineural injection that was to be carried out initiated sharp arteriospastic atta 
the morning that the patient was to be shown to the students on rounds, his 


exposed on the porch for an hour in order to bring out the typical appearanc« 
this 


of the fact that it was a cool morning when we came to see him after 
exposure the hands showed only a slight cyanotic tint, in fact as a demonstrati 

attack of Raynaud’s disease their appearance was at this point a complete failur: 
soon as the group assembled about his bed the color of the hands immediately bes 
change and they became profoundly cyanotic within three minutes. The different att 
observed during his stay in the hospital varied in severity and duration. In tl 
whole hand became cyanotic but the fingers were most intensely so, the distal tw 
being a bluish black in the more severe attacks. In a typical one of the latter, tl 
ulnar nerve was blocked with novocaine, anzsthesia being complete within te: 

By the time sensation in the ulnar areas was lost, blotches of red had appeared 
anesthetic area of the palm and at the base of the little finger. During the next 
minutes these spread to include the whole of the ulnar area in the palm, th 

and part of the middle phalanx of the little finger, and areas on the ulnar side 
proximal phalanx of the ring finger. (Fig. 4.) The rest of the hand as well as the 
if the little finger became lighter 


hand remained cyanotic. The terminal phalanx 
but did not lose its cyanosis. The temperature on this finger rose a maximum of 2 
compared with an increase of 5° C. in the anesthetized area of the palm. The color 
distal half of the ring finger did not change from its profound cyanosis and 
in the tint of its ulnar and radial sides was discernible although the former was an 
and the latter was not. There was no increase in the surface temperature of the 

phalanx of this finger. The next day the right posterior tibial nerve was anzsthetiz 


perineural infiltration just below the internal malleolus. The cyanosis in the hands 








was only moderate before the injection was intensified for several minutes immediatel 


after this procedure. The patient had been under observation in the constant temper 
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MORTON AND SCOTT 


room for an hour previously and the soles of the feet were cold and markedl\ 
Anzesthesia was evident on the plantar surfaces of the foot and toes in twelv 


ites 
About five minutes later redness appeared on the heel and sole of the foot a wi] 
progressed over the metatarsal heads and onto the toes. The tips of the first, second - 
third toes remained blue for twenty minutes after anaesthesia was established, but + 
cyanosis here finally disappeared and the whole anesthetic area became a bright 

sharp contrast to the violet color which persisted unchanged on the sole of t! 

foot. (Fig. 5.) The temperature in the anesthetized toes rose more slowly than normal] 


but increased 9° C. and came to within one degree of the normal vasodilatation level 


This case likewise would be questioned as Raynaud’s disease by 


physicians because of his age and sex. There was nothing to mak« 





Fic. 5.—Case III. Raynaud's disease Effect of blocking the right posterior til \ 
Before injection. (B) Half an hour after injection, cyanosis has been displace 
everywhere except the second and third toes and the tip of the first toe (C) Ter 
the cyanosis has disappeared from these residual areas. The cyanosis in the left foot (like that of A 


remained unchanged throughout 


suspect thrombo-angiitis and in every regard the ischemic attacks wer 
characteristic. Here, again, the patient volunteered information that any 
unexpected event was likely to start an attack in his hands, and we were 
able objectively to cause obvious arterial spasm in the hands by psychic and 
by painful stimuli. 


Case IV.—F. C. B., Strong Memorial Hospital, No. 38360, a thirty-two-year-old 
clerk, came to the clinic in September, 1930. Since the age of twelve he has had attacks 
of extreme cyanosis in the hands and feet, brought on principally by exposure to cold 
Ten years ago the second toe of the left foot became sore and ulcerated and for four years 


it was impossible to heal this lesion. Six years ago a left periarterial sympathectomy 
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MORTON AND SCOTT 


was done and when this did not improve the condition of the toe, the latter was 
tated. The wound healed without complication. The lateral side of the left foot 
ulcerated on several occasions but had always healed slowly. The hands also we 

to attacks of cyanosis but had not shown any trophic disturbance. The patient 
protect his hands and feet in cold weather. Following a very severe attack 
some pain. 

The patient was obese, with scanty hair and a feminine habitus. His a 
suggested hypopituitarism though the X-ray of the sella was normal. We have see 
patient in several attacks during which the feet became extremely cyanotic and tl] 
markedly so. During the attack good pulsations in the major vessels of the ext: 
were palpable. An attack was brought on by exposure in a cold room. A(fter tl 
had become deeply cyanotic and the soles of the feet an intense blue, the left 





a 8 
Fic. 7.—Case IV. Raynaud's disease Effect of blocking the left posterior tibia 
figure illustrates the stages in the recovery of the left foot shown in Fig. 6 (A) Ter 
injection of nerve. Areas of red appearing in the sole of the foot and the great toe B 
twenty minutes after nerve iniection, cyanosis had disappeared completely from the wl 
foot and toes except the end of the third toe. This still was deeply cyanoti (C) Thirty 


nerve injection, the cyanosis on the third toe had also completely disappeared 


tibial nerve was blocked by the injection of novocaine about it. In five minut 
of bright red sharply contrasting with the deeply cyanotic background appeared 
sole of the foot and soon afterwards also in the middle of the plantar surface of th 


toe. These islands of red color spread gradually until the whole plantar surfac: 


foot except the third toe was a bright red. About twenty minutes after the inducti 


of the anzsthesia, this digit also slowly became as bright red as the rest of th 
(Figs. 6 and 7.) The sole and heel of the right foot (uninjected) remained 
throughout to the end of the two-hour observation period. Spontaneous recovery 
occurred in a few areas on the toes, particularly the fourth toe which had become a 
bright pink. The surface temperatures in the anesthetic area came up to th 


vasodilatation level while the temperature of the toes on the unanesthetized side remain 





between 21.5° C. and 23° C., room temperature being 20° C. (Fig. 8.) This vasom 
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nerve. Recovery of color from the pallid or cyanotic to the pink phase takes 
place in the same patchy, slowly advancing way as it does when there js 
spontaneous recovery from an attack. The surface temperatures may wly | 


mount to the normal vasodilatation level; or the level may not be rea 
certain severe cases. 


It seems certain from these studies that the essential abnorm 


Raynaud’s disease is a local hypersensitiveness of the peripheral smaller a; 
teries to cold as Lewis has emphasized. There is no sudden release of spasm 
as one would expect on paralyzing the central vasoconstrictor mechanism 


by conduction block anzsthesia. It may be significant, however, that 
provoked by cold usually occur only in the areas which normally ex! 
vasoconstrictor gradient. From our observation we are inclined to stress the 
importance of the vasoconstrictor influence in this condition more than Lewis 
has in his writings. The voluntary subjective histories of initiat 
accen.uation of attacks by nervous factors in these patients has bee: 
stantiated by objective tests in our hands in a sufheient number of inst es 





to make us believe that the vasoconstrictor mechanism also has an important 
role, though perhaps usually a secondary one. Thus our opinior 

Raynaud's disease is not primarily due to an abnormality in sympatheti 
innervation, yet that the majority of the attacks except in the most sever 
cases are initiated or accentuated by vasoconstrictor stimuli under the ordinary 


living conditions of these patients. We have not seen a case of Raynaud's 


disease where regional anesthesia failed to cause some improvement in th 
circulation to the ischemic extremity, though in the more severe cases, th 

most distal part of the extremity might remain uninfluenced by it. The mor 

or less extensive relief afforded by surgical removal of vasocor t 
influences also tends to bear out this opinion. We feel, therefore, that ther | 
is a proper justification for radical surgical attack on the sympatheti tet 

in severe cases provided that it can be shown by appropriate tests that th 
surface temperature in the involved digits can be brought nearly ¢t 

normal vasodilatation level. (This is also in agreement with Lewis's 

though he does not give it much prominence.) On the other hand, it is 


futile to operate on every case of Raynaud's disease with the expectat 
a complete cure. When the hypersensitiveness to cold is so pronounc: 
release of vasoconstriction by appropriate tests fails at ordinary roon 
temperatures to raise significantly the surface temperatures in the digit 
poor result must be inevitable from any operative procedure. We believe, 
then, that in typical Raynaud's disease there is a dual control operating 
cause spasm of the peripheral vessels. The essential defect is a hyper 
sensitiveness of the peripheral vessels to cold. But the vasoconstrictor 
influences are powerful in bringing on and keeping up attacks and thei 
removal may be effective in prevention. 

Angiospasm in Functional and Organic Nervous Disorders —Th 
tional and organic nervous system disorders may at various times exhibit 
derangements of the vasomotor mechanism to the extremities. We hav 
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The interesting feature in regard to this patient was that the 
temperatures in the left toes were constantly two degrees cooler thai 
right. After blocking the left posterior tibial nerve, however, the te: 
ture of the left foot came up to the normal vasodilatation level a1 
was no evidence suggesting organic disease of the blood-vessels. (| 
Evidently then, in this case of post-traumatic hysteria, there was an inc: 
vasoconstrictor tonus in the involved foot. It would be of interest 
whether hysterical manifestations in an extremity are regularly accom 
by a similar increased vasoconstrictor activity or whether this was 
tuitous feature in this instance. 
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Fic. 9.—Case VI Traumatic hysteria Surface temperatures on the toe of the affected 
remained 2° C. below that of the uninvolved side After blocking the left posterior til ial ne 


the temperature rises sharply above that of the normal foot and reaches the normal va 
level 

Case VII—M. S., Strong Memorial Hospital, No. 8919, a sixty-three-year 
housewife, with moderate general arteriosclerosis and occasional symptoms of cet 
arteriosclerosis, had a Colles fracture of the left wrist in April, 1930. Following 
she had numbness and pain in the ieft thumb, the index and middle fingers. The 
increased and became burning in character. The application of cold to the peripheral a1 
produced very intense pain, so that at home she constantly wore a woolen sock over 1 


hand. This effect of cold was verified in the clinic by putting the patient’s hand in wat 


at 13° C. for ten minutes which produced an intense pain and from which the invol\ 
fingers recovered their temperatures more slowly than the corresponding areas of 
opposite hand. This was a typical causalgia of so severe a degree that alcohol inject 
was resorted to. The median nerve was blocked just above the wrist; it was found t 
this nerve had become adherent to the callus at the site of the fracture in the ul 
Anesthesia has persisted and the patient has remained free of pain for six months 
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Case IX.—C. A. E., Strong Memorial Hospital, No. 30176, a forty-thre« 
laborer, injured the index, middle and ring fingers of the right hand on Oct 


1929, by getting them caught between two heavy stones. There was considerabk 


and nausea following the accident, but the skin was not broken and the patient 


on working. No particular symptoms were noted by the patient for four or five 


at which time the injured fingers began to ache and became extremely 


Sel 


exposure to cold. Tactile stimuli in this area also became painful. After exp 
cold, the involved fingers became a deep blue. Two weeks after the accident h« 


work on account of the pain in these fingers. We saw him first on December 
when he had come in out of the cold weather. 


The distal two phalanges of th 
and middle fingers on the right hand were a very deep blue and at first glance: 


appe 
his hand 


the warm tap water the intense cyanosis disappeared completely and was replac: 


a bright pink color. On another day in a warm room a difference of three degr 


gangrenous. The rest of the hand was of normal color. On putting 





A 


8 
Fic. 10 Case IX. Angiospasm, post-traumatic (A) Fifteen months after trauma 
of cold brings out ischemic areas on the ring and middle fingers of the right hand B 
ingiospasm entirely subsides at ordinary room temperature (19° C.) 


the temperatures of the index, middle and ring fingers from the corresponding 
the left hand was measured, while the temperatures of the little fingers were withit 
degree of each other. In a cold room this difference in temperatures between the invol 
and uninvolved fingers became considerably more. Hot and cold contrast baths t 
part and Bier’s hyperemia were prescribed. Under this treatment his fingers imp 
somewhat and with the coming of warmer weather in the spring ceased to bother 
The following winter, however, with the advent of cold weather, he had a recurre 
of his trouble limited to the terminal phalanges of the right ring and middle fi 

In these areas the ischemia brought on by cold become so intense that anzsthesia 


produced, on one occasion to such a degree that, without realizing it, he burned thx 
of his middle finger. 

On January 30, 1931, fifteen months after the original contusion, he came 
the hospital on a cool morning with an attack of intense pallor involving the termi 
phalanges of the right index and middle fingers with a narrow band of marked cyan 
proximal to this. (Fig. 10.) This area was 6° C. 
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of the opposite hand. At ordinary room temperature (19° C.) however, this angi 
rapidly subsided and the temperature in this area came up to the same level 

the opposite side. The patient was again exposed to cold bringing back the diffe: 
The right median nerve was blocked and the temperature rose rapidly to the vasodil 
tation level in the middle fingers going 4° above the temperature of the corresp 
finger on the uninvolved and uninjected side. (Fig. 11.) The patient has been foll 
and, with the coming of warm weather again, is free from symptoms. 


Some of the outstanding points to be noted in angiospasm followi: 
trauma are: (a) The hypersensitivity to cold; () the long duration of th 





Fic. 12.—Case X Venospasm The principal lesion in_ the 
attack is on the left middle finger which is tense, congested and 
elevated above the surrounding level. 


vascular spasm after the acute affects of the trauma have subsided and th 
injured tissues have been repaired by scar, and (c) the fact that this pr 
disposition to angiospasm may pass into a latent stage and remain dormant 
for a long interval to be brought out again by certain conditions, particularly 
by cold. The frequency with which some degree of angiospasm follows many 
different types of trauma convinces us that an increased vasoconstrictor acti\ 
ity is a fundamental response to trauma and scar formation. We see thi 
reaction definitely in causalgia when a nerve trunk is involved in the scar; 
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MORTON AND SCOTT 
We have advised the patient to have the left median nerve blocked b 
in order to determine whether this would relieve the congestion and pair 


did not consent to this 


Examples of true angiospasm on the venous side are certainly rare! 
recorded in the literature, and little is known about their cause and 
history. In this case it was our opinion and that also of the neurolog 
sultant that the venospasm was the expression of an underlying 
neurosis. On the therapeutic side our endeavors were directed against th 
latter condition ; but she did not stay under our care long enough to determin 
the final result. 

CONCLUSIONS 
(1) There are several types of angiospasm which can be recogniz 


separated into major groups 
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Fic. 13.—Case X. Venospasm. Surface frequently associated with pain his 
temperatures on the middle fingers Note that : 
the involved side is at a higher temperature IS pr Ibably due to vasoconstrict 


both initially and immediately after immersion . - 
in a cold-water bath; also that it recovers its pulses induced by reflex afferent stin 


pre-immersion level much more quickly 


uli from the traumatized area We 
believe that such a reaction is a fundamental response incident to traum 
and scar formation. There is an individual variation in the degre: 
hurt 


ey 


manifestation of this reaction and it may be present as a latent 
sensitivity to cold. 

(5) Evidence is presented that angiospasm affecting principally veins 
occurs as a clinical entity. 
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THE DIAGNOSIS AND PRINCIPLES OF TREATMENT OF 
CARCINOMA OF THE COLON AND RECTUM 


By Dante. Fiske Jones, M.D. 


or Boston, Mass. 


WE HAVE been discussing a subject which should command mor: 


than has been given to it by the medical profession in general, and tl 


of attention starts in the medical schools many times. The import: 
disease should be determined by the value of treatment in prolong 
and in making it more comfortable for the patient rather than by the 
of cases seen. If we compare the results of treatment in cancer of th 
and rectum in prolonging life and making it more comfortable with the r 
of treatment of other serious diseases, we must come to the conclu 
believe, that it stands high on the list of important diseases. That the 
should stand high among important diseases is shown by the fact that alt! 
the diagnosis is made so late in the course of the disease (25 per cent 
per cent. of those seen are operable), between 45 per cent. and 50 pet 
live in comfort for five or more years. 

That carcinoma of the colon and rectum is not considered one of 
portant diseases is well illustrated by the Massachusetts statistics. Ther 
in Massachusetts, 11,000 deaths from carcinoma each year, and of thes: 
12 per cent. are in the intestine ; that is, about 1,200 cases of carcinoma 
colon and rectum die each year. After considering the work of variou 
pitals, it is difficult to believe that there are more than 150 radical operat 
probably less, each year. It is evident, therefore, that about 10 per cent 
the patients with this disease are given a chance for life and comfort 
possible that 50 per cent. of the patients in the state get either a radical 
palliative operation; many, therefore, are given no opportunity to be 
comfortable and undoubtedly many get no consideration by a cot 
authority. It is probable that not more than 60 patients out of the 1,20 
five or more years. 

The waste of life then is very considerable not to mention th 
amount of suffering that might be avoided, largely because the physicians 
surgeons of the state do not have it impressed upon them that cancer 
colon and rectum is a disease of importance, because it can be treated 
considerable success. It would not be a wild dream to believe that moré 
75 per cent. of all cases would be suitable for radical operation if g 
interest could be aroused, but, of course, it is useless to expect any su 


change in the interest shown in these cases or in the ability to diagnos¢ 


The surgeon must first become interested in these cases in order to stimul 


others. He must show physicians that he can operate with a_ reasonab! 


mortality and must be able to show that patients live comfortably for a r 
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in the stool is of little or no value in diagnosis to the average physici 
layman. 
If all schools could send their students out with the idea that 
from the rectum means carcinoma of the colon or rectum until it is definite] 
proved in a particular case that it is not, a great advance would lh« 
asked a class of 100 students the other day the most important causs 
ing from the rectum and was told that it was hemorrhoids. 
Much has been said recently about bleeding in cases of diverticul 
the colon. So far as can be made out from statistics, bleeding associ 


diverticulitis of the colon alone occurs in about 5 per cent. of these « 


is evident, therefore, that great care must be taken to avoid overlooking cay 
cinoma of the colon when there has been bleeding and a diagnosis of diver 
ticulitis has been made by X-ray. In my own cases if I had depended 
X-ray diagnosis of diverticulitis with bleeding, an error would have bee: 
in 75 per cent. of the cases, while if operation had been carried out 
these cases, the operation would have been an error in but 25 per cer 
exceedingly dangerous to make a diagnosis of diverticulitis of the colon ever 
with the aid of the X-ray when there is bleeding associated with it 
Symptoms which are still spoken of as of great importance are: Th 
bon” stool, constipation, alternating constipation and diarrhcea, 


alone, loss of weight, and pain. The ribbon stool may be thrown 


no value. Constipation in these days of oils often passes unnoticed 
be true that there is alternating constipation and diarrhoea, but so lot 
patient does not recognize it, why should we consider it of importance 
patient may become constipated, but if he does he frequently takes oil 
relieves, usually without diarrhcea. At times the constipation may bh 
marked; he then takes a cathartic and has several movements whi 
attributes to the cathartic and he does not speak of it as diarrha 
does he appreciate that it is alternating constipation and diarrhoea 
the growth is low or causing marked obstruction, there are often many 
movements or the patient goes to stool frequently to get rid of mucus 
usually blood, but he does not recognize this as diarrhoea. Loss of wei 
of little value as a symptom as it rarely occurs until after the obstruct 
marked. ‘There is then at times loss of weight due to loss of appetit 
rarely loss of weight due to the disease. Pain does occur frequently, but 
before the patient reaches the physician usually. Later in the cours« 
disease the patient does not complain of pain, but will admit that the: 
much disturbance from gas, not pain. Occasionally there are repeated att 
of pain with comfort between the attacks. These are frequently over! 
or considered to be of no significance unless they are unduly prolonged 
will be seen, therefore, that many of the symptoms as given in the olde 
books are really of little value in making an early diagnosis. 

If carcinoma of the rectum is suspected, the diagnosis can be made, in 10 
per cent. of the cases presenting themselves, by digital or sigmoidoscopic ex 
amination. I have no hesitation in urging that no X-ray examination be n 
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It is my opinion that more errors are made because of inability to se 
whole surface of the rectum and lower sigmoid than for any othe: 

It is not sufficient to have the bowel free from large masses of fzcal 
the mucous membrane must be carefully wiped in order not to see ulcer 
where there are none. Ulcerative colitis has been reported when 
movements with blood are present because of this error. 

In the final summing up of a case in which carcinoma of the color 
pected, it must not be forgotten that an exploratory operation is not a 
matter. We must not forget how easily we advise operation for a susp 
chronic appendix or for a so-called chronic cholecystitis. It is 
greater importance to explore when carcinoma is suspected, 

In regard to the treatment of carcinoma of the colon and rectun 
that there should be some standardization or at least some agreement 
the fundamental principles of the treatment of carcinoma of the c 
rectum. I am quite in agreement with Doctor Turner when he sai 





meeting of the American College of Surgeons last October: ‘‘Persor 
have a great distrust of so-called standardization in dealing with huma 
and pathologic conditions.” I teel, however, that we must agree upor 
fundamental principles. Another statement which Doctor Turner n 
the same address proves the necessity for coming to some agreement 
said: “The history of surgery of malignant disease is neither so discou 
nor so discreditable as many would have us believe, for it shows that 
efforts of the surgeon have been sufficiently thorough, the results hav 
been commensurate with the sacrifice which the patient has had to mak« 
The fundamental principle to be settled is: What is a “sufficient] 
ough” operation? This has been answered in the past and even uy 
present time by two opposing groups. The first group states that carci: 
of the colon and rectum metastasizes late or not at all and therefor: 
operation is sufficient. The second group believe that patients with carci 
of the colon and rectum should be treated as are patients with carcino 
other organs; that is, the growth should be excised by a wide margit 
the area of lymphatic drainage removed with it so far as possible. It is 
evident that surgeons have never agreed upon what is “sufficiently thor: 
Czerny in 1883 reported upon a combined abdomino-perineal operatiol 
cancer of the rectum, but surgeons were not ready for so extensive an ope1 
tion. In 1911, Miles, of London, after a careful study of cancer of the re 
tum, presented his combined abdomino-perineal operation for cancer 
rectum and gave excellent reasons for it. This brought forth a great 
protests against such an extensive and mutilating operation and _ ther« 
many statements similar to that of Doctor Paul, of Liverpool, who, in 1 
said: “Why should we undertake an extensive excision of the mesentery 
the removal of glands which in all probability are not infected?” One 
lish surgeon some years later said that so far as he knew, all his cases 
alive and well after excision by the posterior route. It is only rarely 
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that these regions are not involved in many cases as shown by results in th 
more extensive operations. Do we not have the supra-clavicular glan 
the lymphatics of the breast connecting with those between the ribs as we 
as other channels, as pointed out by Sir Sampson-Handley? Do we pert 
a local operation on cancer of the breast because of these inaccessibl 
phatics? Is it not reasonable that we should treat cancer of the color 
rectum as we do cancer in other parts’ Is it not time that we considered tl 
subject from the point of view of the results obtained by the various opera 
tions? Is it reasonable that we should consider the value of an ope 
from results in two or three cases when they have been selected from 1o 
125 as has been done in many reports on the lesser operations? Should 
not determine by statistics the operation which can be done with a reasonab! 
mortality and which gives us the largest number of patients out of th 
number seen, who have lived three or more years? 

These reports of small series of cases treated by local or restricted oper 


tions without stating the percentage they are of the total number seen are dis 


couraging to those trying to improve results and to operate upon a larger 


percentage of cases, and it makes it difficult to do any operation other 


the limited ones reported because physicians and patients hear of then 


will not submit to the more extensive and, | believe, better operations in most 


cases. I have met one man who is at least honest in the matter. He adi 
that he amputates the rectum by the posterior route because his mortalit 
lower than with the more extensive operations, and as his mortality is 

it makes a better impression on the community even though the late result 
may not be so go vd. 

We must admit, I think, until statistics prove otherwise, that the 
extensive operations which include removal of the area of lymphatic d: 
age are the ones which should be undertaken when possible and _ that 
experience of the surgeon and the condition of the patient are the only vali: 
reasons for a lesser operation, except in an occasional carefully selected cas 
when the type and extent of the disease are determined by an experience 
surgeon. 

Professor Grey Turner, in his address, stated that he had done fourt: 
local resections for cancer of the rectum. Four died within a year and nin 
months and five have been operated upon less than three years. Whil 


seems to be quite a series, Professor Grey Turner, in a personal statement 


} 


told me that this list comprised between 2 per cent. and 3 per cent. of the total 


number of operations for cancer of the rectum, not a large enough percentag 
to make local resection a very valuable operation and yet one which has beet 
advocated by several surgeons as the operation of choice. 

We should not object to a surgeon selecting the operation which h« 


capable of performing, nor the operation best suited to the condition present 


or to the ability of the patient to withstand any particular operation. W¢ 
should object to the statement not backed by statistics that a lesser operatiot 
is as good as or better than a more extensive one. It may be true that there 
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In regard to the necessity for a colostomy in the great majority 
| believe that Turner, in his address to the American College of Su 
made a very significant statement when he said: “When efforts of the 


h, the results have often been comme 


have been sufficiently thoroug 
with the sacrifice which the patient has had to make.” If this statement 
of malignant disease anywhere, it is true of carcinoma of the rectum 

be a sacrifice to have a colostomy, but I thoroughly believe that the result 
commensurate with the sacrifice. This of course assumes that th 
will teach the patient how to care for the colostomy, as almost the only 
who complain of their colostomies are those who have managed them 
ing to their own ideas, that is, with cathartics. It is the duty of surgeo: 
operate upon carcinoma of the rectum to learn how to care for colost 


for there is no mechanical method of controlling them in spite of 





operations that have been devised, and to learn from experience wit! 
their feelings in regard to colostomies, and not to allow sentiment 
keep them from doing a “sufficiently thorough” operation. A _ colostor 
necessary in the great majority of cases. The sphincter may be preset 
a small percentage only when the growth is quite early and the selection 
by a man of great experience. 

Most physicians and many surgeons obtain their experience in reg 


colostomies from those patients in whom the growth has not been 


Those who have had experience with colostomies after removal of the 
look upon them as a rule in an entirely different light. I may say that 
seeing about 300 patients who have had a colostomy and the growth ren 
[ can state that | have not seen a patient who has not lived happil 
contentedly. I have never known a patient to commit suicide after rem 
the growth and a colostomy, but I have known of two or more who have 
mitted suicide who have not been operated upon. 

This is not a plea for the combined abdomino-perineal operation 11 
case, but a plea for a “sufficiently thorough” operation for every patient 
can stand it. It is my belief that the saying that the smaller and the ear! 


the growth and the better the chances for a cure, the mere extensiv 


I 


the operation be, holds good today as well as formerly. 


ant for the surgeon to consider these cases from the point of view of m 
the patient comfortable rather than from the point of view of cure. [1 
operated only upon those patients who we think can be cured, there will 
large number of patients who could have been made comfortable for 
three, or more years who will not be operated upon. It is my opinior 
comfort for one year is worth more than the discomfort of the operatiot 

While it is not possible to standardize the technic in resections of 
colon, two fundamental principles might be agreed upon: (1) An adequ 
blood supply is a necessity, and (2) the line of sutures must be reliev: 
intra-intestinal pressure. We have, I believe, spent too much time or 
consideration of the suture material, aseptic methods of anastomosis, and 
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In dealing with carcinoma of the colon and rectum, I believe it is import 
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make a colostomy a short distance above the line of suture, but we: 
that a czecostomy made by infolding the cecum about a tube one-hal{ 


quarters of an inch in diameter is effective, never interferes with the field 


operation, is sufficiently effective in emptying the bowel before operatio: 


requires no secondary operation to close it. 


There are other methods of preventing pressure upon the sutur 


they are not so effective as a safety valve as the czcostomy or colost 


Morphia has much value in keeping down violent peristalsis and it 


i 


+ 


simplest method. Proper preparation of the bowels before ope 


suggested by Rankin has its value, but it cannot be depended upon alo: 


all cases. In low resections with end-to-end anastomosis a three-quarte: 


tube may be put in through the anus and through the anastomosis, but 


effective, the bowel must have been thoroughly cleansed before operatio: 


is true that many patients have lived after resections when nothing | 
done to prevent intra-intestinal pressure, but is that a good reason for 
tinuing a procedure which may bring disaster in any case? 


As to other points in technic, they are of so little importance as comy 


to a proper blood supply and the prevention of intra-intestinal pressur 
they will not be taken up. It may be said that so much stress has beet 
upon the asceptic method of anastomosis by some authors that the tw 
portant factors in good results, blood supply and absence of pressure 
line of sutures, have been lost sight of. 

As to drainage following suture, there will always be a controvers 


may be said, however, that fewer cases are drained than formerly. 
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THE RELAXATION OF SCAR CONTRACTURES BY 
THE Z-, OR REVERSED Z-TYPE INCISION 


STRESSING THE USE OF SCAR INFILTRATED TISSU! 
By Joun Sraice Davis, M.D. 
or BaLtrtmmorE, Mp 
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ture. Berry and Legg in 1912 employed the Z-incision for adjusting 
vermilion border in a poorly repaired congenital cleft of the lip. 

McCurdy in 1913, in 1917, and again in 1924 wrote on the Z 
method and emphasized the importance of implanting in the centr 
wounds flaps of normal skin and of shifting the burn scar to the e1 
the field of operation. Morestin in IQI4 described a method of rel 
permanent flexion of the finger due to scar tissue by the use of a multip] 




















Z-incisicn. An incision was made along the rim of the scar bridle 
2 
ve Wa 
A A 
Pad 
¥ Y 

. : 

Fic. 1 Illustrating the Z and reversed Z-type incision In the diagrams the length 
sponding lines making the incisions are the same, although they appear to vary co 
account of the tilt of the ficure The longest line of the Z may be in any direction ir \ 
contracture happens to be and the arms of the Z will necessarily change their direction to 
this. In each of the diagrams after the blunt-pointed flaps outlined by the incisions 


transposed, the tip X is sutured into the angle formed at B, and the tip Y into that at A 
AX being sutured to the BY. 


it into two leaves, then from this central incision several lateral incisi 
were made forming a number of flaps. The finger was straightened and 
flaps were drawn into the angles formed by the incisions made on the opp 
side. In this way the scar bridle was released and the scar pull broker 
a very irregular closure. This procedure was well illustrated diagra 
matically by Rahm in 1923. 
Frank S. Matthews in 1915 illustrated a modified Z-type incision 

liberating a band of scar tissue which was quite similar to that used 
Piéchaud, but was devised without knowledge of Piéchaud’s work. Pieri 
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1919 illustrated the application of a modified Z-type incision with the transpo 
sition of scar flaps in deepening the commissures on badly mutilated hands 
Davis illustrates the Z-type incision several times in his book on Plastic 
Surgery, published in 1919, and also in a paper on Arm-Chest Adhesions in 
1924. He again demonstrated the use of this method on the face and neck 
in 1930 in the Section on Plastic Surgery in Dean Lewis’ System of Surgery 
Steindler in 1923 illustrated his idea of Pieri’s operation in relaxing 2 
scar web on the thumb by the use of a modified Z-type incision and also 
showed an excellent illustration of the relaxing of a web between the thumh 
and forefinger by a Z-incision. Bosch Arana in 1925 wrote on the use of 
modified Z-incision with the transposition of flaps in the phalangization of 





Fic. 3a. Fic. 3b Fic. 3 


Illustrating the use of the Z-type incision on the neck 
Fics. 3a. and 3b.—Old burn scar of neck Note the width of the bridle and the extent of 
In this case a Z-shaped incision was made and the flaps were transposed 
Fic. 3¢c.—The result of this relaxation after twelve days can be seen Note the complete rel 
the scar bridle, the relief of tension and the satisfactory utilization of scar infiltrated fla 


the first metacarpal. C. N. Dowd in 1927 published an article on the us 

the Z-incision in the repair of cicatricial contractures of the neck. Babcock 
in 1928 illustrates nicely the use of the Z-type incision in what he describes 
as Pieri’s operation for the relief of a web between the thumb and forefinger 

It is probable that the Z-type incision has been described in other articles 
which we have not mentioned, but there is no question but that it was used 
over seventy years ago, and that it has been frequently rediscovered and d 
scribed as a new procedure. 

Technic.—It is with those contractures which present a prominent bridle 
or web with which we most frequently have to deal, but the method is also 
very effective in dealing with the type of contracted scar whose contracted 
portion sinks into a groove and has a deep attachment instead of projecting 
as a bridle or web. This latter type of contracture is, of course, much less 
commonly found. 
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RELAXATION OF SCAR CONTRACTURES 


I usually choose a general anesthetic, selected to suit the individual case, 
but if local anesthesia is preferred for any reason, nerve block should 
used, as infiltration of scar tissue is inadvisable on account of its precarious 


blood supply. The technic, which 1s quite simple, is as follows: Prepare the 


area to be relaxed by the method in which you have confidence. Mark out th 
proposed incision carefully with 5 per cent. brilliant green in alcohol on 
the contracted area, when the scar is under tension. The longest line of th 


Z is laid along the most prominent portion of the bridle or web, and the 
arms of the Z are marked out on opposite sides of the central line, making the 
pattern a Z or reversed Z depending on the condition of the surrounding 


tissues. The arms begin at each end of the central line on opposite sides and 





I Fre tb 

Illustrat tl Z-t the tractures he 

Fic. 4a Shows the | f a child with contraction of the index, middle and ring fingers follow 
ing a severe rope burt he r idle finger was so badly burns that new tissue had to be supplied afte1 
straightening the finge means of a measured whole thickness pe tt The ring and index fingers 
were not grafted but w Z-type incisions 

‘ic. 4 Resu s later Note that the esult wing the Z-tyy s $ 
satisfactory as that f ‘ the wl e thicknes graf All the fingers an be extended 


is fully restored 


are carried outward and downward, or outward and upward, as the case 
may be, as far as seems necessary, usually ending at about the level of the 
middle of the central line lhe incisions are then made following the pat 
tern, and the two flaps thus formed are undercut and mobilized and are 
transposed, the tip of one flap being sutured into the angle found at the 
outer end of the ‘‘arm” incision forming the other flap, and vice versa. The 
irregular wound is then closed with horsehair sutures, and is dressed with 
a single thickness of gauze impregnated with 3 per cent. xeroform ointment 
over which is placed a moist sterile seasponge applied under even pressure, 
and secured with adhesive plaster and a bandage. Finally the part is im 
mobilized. When dealing with a grooved scar, the same procedure is carried 
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out except that the long line of the Z splits the groove lengthwis | the 
flaps are formed just as when a bridle is present. 

Comments.—The treatment of burns and other extensive surfac: ns 
which frequently result in contractures will not be considered except to say 


that every effort should be made to induce rapid healing with th 

proper position, as in this way excessive scar formation and subsequent 
tractures may be minimized. Some contractures may be avoided by very 
careful treatment of the original lesion, but my experience has been tl 


contractures may and will occur in spite of every precaution. Thes 





Fic. 5a. Fic. sb 


Illustrating the relaxation of a scar involving the axilla and trunk by the Z-t 
Fic. 5a.—Burn scar of many years’ duration. Several operations had been done | 
the condition in the axillary space and the dense scar extending from the axilla to the 


1G. 5b Result after two months Note the release and smoothing out of the 
l¢ 


the fact that the tips of both flaps sloughed. Also note the relaxation of the entire 
by the Z-incision which now allows much greater freedom of motion These fla 
entirely of thick scar tissue, and it can be seen that they survived throughout 


tractures are found most frequently in the axilla; where the extremities 
the trunk; around joints and on the neck and face. 

As a general rule, it is advisable to delay operative work on contracted 
scars until nature, assisted by massage and passive motion, has had tim 
all that she can. A few months will make a great deal of difference in th 
condition of the scar and of the surrounding tissues and by making hast 
slowly useless operations may be avoided, so that when we finally com 
operate we will be able to see the scar as it eventually will be and can tak 
steps to properly correct it. 

This brings up the importance of the age of the patient with a scat 
tracture. During the growing period scar contracture, if not relieved, may 
materially interfere with the growth of the bony structure as well as of tl 
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adjacent soft parts and may cause changes and deformities, which can nevet 
be comy letely remedied However. if the contracture is relieved, say six 
months after healing 1s complete, which gives time for preliminary 1 ive 
and othe the rapeutl measures, bone and sott part changes usually ri ljust 


themsel ve : In adults, on the othe1 hand 
with bone growth does not have to he conside 
atrophy 01 disuse and in cases of le 
cause fracture whet manipulati g a part, 


It has beet Mv experience also 





ened | heale A] extent t s 
and le tie 2 st ion t gr 
iwing s 
EF l t th x 
excise 1 t t l he Z was k 
cis I Z \ eu S 
the scar k W S 
€ } } It « 
ent t t 


ee 
until six months have elapsed after healing is complete, in order to take 
advantage of improved conditions made possible by massage and stretching 

In many cases the flaps available are made up entirely of scar ti** 1 


Only occasionally do we find a bridle or web with even comparatively norma 


skin running up to the contracted band, and in these instances the circulation 
of the flaps is naturally much more satisfactory The ideal condition, of 
course, would be to break the scar pull with flaps of normal tissue 

[f the scar bridle is fairly thin and soft, it is split its full length into two 
leaves, which are utilized as part of the flaps. If on the other hand the scar 
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Illustrating the use of the Z-type incision for the relief of scar contractures in the 
axilla, cubital space and at the wrist. 
Fic. z7a.—Sear contracture following a burn Note the involvement which 
tends from the chest to the hand Some operative work had been done elsewhere 
before the patient came under my care 





Fic. 7b.—Result, after two weeks, of relaxation at the wrist and in the cubital space 





Fic. 7¢c.—The same arm after two years. During the interval further relaxation had 
been done on the axilla. Note the improvement in extension at the elbow and wrist 
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’ 
Fic. 7 
Fics. 7d. and 7¢ One week later the final contracture in the axilla was relaxe 
by Z-incision which can be seen with the stitches in place The wrist and cubit 
. age , aii andl : 1] ‘ i} pene 
space were also relaxed by Z-type incisions ide in scar partially relaxed by similar 
incisions done two years previously Note that full extension is now possible and tl 


an excellent axilla has been formed 
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Fic. 8b 


Illustrating the Z-type incision, used several times in the same area, for relaxing s 
Fics. 8a. and 8b.—Extensive very thick burn scar of neck, chest and axilla Note 
character of the scar 








i 
Fic. 8¢ Result after eight months of the first 
use of the Z-type incision on neck and axilla. Note 
the difference in the character of the bridle and 
how much thinner and less dense it is. The Z-type 
incision was again used on the neck and in the 
axilla 
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bridle is thick and hard and is unpromising for use, then an elongated ellips: 
of tissue including this portion is excised and the edges are brought together 
with a few temporary sutures. The Z or reversed Z is then marked out, th 
incisions are made and the flaps are raised and transposed in the usua 

The lines marking out the prospective flaps may vary consideral) 
shape and direction according to the pull of the contracture and the tyyx 
the surrounding tissue, and in this way many modifications of the Z-in 
may occur. In planning flaps care must be taken to utilize the best availabl 
tissue and for this reason the incision may be a Z or reversed Z depending 
on whether there is less infiltration with scar to the right or to the left of th 
line of contracture and above or below a transverse mark dividing this li: 
In other words, if the tissue is less infiltrated with scar in the upper left 
quadrant and in the lower right quadrant (facing the patient), then the 7 
is used and vice versa. ‘The contraction pull of the scar on the two sides 


of a central bridle may be quite different and consequently after the flaps 





have been formed and undercut, they may be drawn entirely away from th 
anticipated position. In these instances, readjustments by properly pl 
secondary incisions may be necessary and must be carried out before the d 
sired relaxation can be obtained and the wound closed. 

In a wide scar bridle, relaxation may be secured in more than one 
or in more than one direction by the use of the Z-incisions. In long 
tractures, say from the buttock to the ankle, I have used three or four of t 


relaxations at one operation, before the contracture was completely reli: 








This was possible as there was sufficient tissue between the selected areas to 
prevent interference with the circulation of the flaps already mack 
transposed. 

Should scar bands be found deep in the tissues after raising the 





they should be either divided or better still removed, and all tension relieved 
before the flaps are transposed and sutured. The flaps should be handled with | 
small sharp dural hooks to avoid bruising. The sutures should be of hors« 
hair threaded on fine half-curved needles and only enough should be put | 
to approximate the edges. All tension on the flap should be avoided. 

The tips of the flaps should be made blunt instead of pointed, as wher 
thus made they are much less liable to slough. Even if the tips of the flaps | 
do slough, which sometimes happens when there is much scar, we ofte1 
that sufficient relaxation has ween accomplished and that soon the defe 
left by the sloughing tips will be filled up and the scar will become smoot! 
again. It is advisable to have the flap as thick as may be, including som 
subcutaneous fat if it is present, in order to conserve the circulation. Should 
the tips of the flaps become bluish after a few hours of the sponge pressur 
it is advantageous to apply continuous compresses saturated with normal : 
salt or boracic-acid solution. 

[ have used the Z-incision for the relief of tension in fairly broad tight 
scars with considerable success. In the relief of congenital webbing of the 
neck, the Z-incision with the transposition of flaps is the method of choicé 
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AVERTIN ANASTHESIA’* 
FROM THE AN-ESTHETIST S STANDPOINT: A RESUME OF EIGHTEEN MO 
EX PERIENC!] 


By JoserpH KREISELMAN, M.D 


oO} VW ASHINGTON, |). (¢ 





PRI N DAY ul Cl requires a variety ot anaestnetic agent 
ability of genera esthesia by rectal administration in certail 
cedures and in the presence ot certain types ot pathology IL 
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than the averag: 
No effort is made to produce complete anzsthesia with avertin al It is 


*Read before the Phi adelphia Academy of Surgery May 4, 193! 
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used as a basis on which deeper anesthesia may be produced with the gas, 
or ether. This has been called basal anzsthesia. 

Absorption and Elimination.—Avertin is absorbed by the intestinal mucosa 
more rapidly than is the water in which it is dissolved. The absorpt 
fairiy rapid, 80 per cent. in the first twenty minutes and 95 per cent 
the first two hours. 

[f unduly deep anesthesia occurs within the first twenty minutes, the r 
tum should be evacuated by washing with water. This not only rids the bowel 
of the avertin solution, but also dilutes it and delays absorption of that 
remains. 

Detoxification occurs by combining with glycuronic acid in the | 
it is eliminated in this manner almost entirely by the kidneys. 

Adrenalin and salt solutions are effective in combating marked 
blood pressure. Carbon-dioxide-oxygen mixtures may be used in stimul 
respiration. 

Action.—There is apparently no local action. Sleep comes on gradi 
without excitement in from ten to thirty minutes. There is no recoll 
of induction. The ocular reflexes disappear, and with the average dosag 
pupils are contracted and react to light. 

Duration of Anesthesia.—\n most cases the patient sleeps soundly 
proximately two hours after induction. For the next three to four hou 
sleep is light and intermittent. Nursing care is important at this ti 
maintaining a clear airway. 

The respiratory rate is increased and the depth decreased. 

The pulse rate approaches the normal. There is usually a fall in th 
pressure. There have been four cases with marked falls in blood pressu 
without apparent shock. 

It appears that avertin acts in a different manner upon the brain tl 
anesthetics in common use. In cases in which major surgery was performed 
and in which no general anzsthesia was necessary, it appeared that impulses 
reached the brain. This was made evident by perspiration, with chang 
temperature of the skin, an increase in the pulse rate, and a fall in bl 
pressure. 

However, in these cases, there was also satisfactory relaxation 

In minor procedures, these symptoms were not apparent. Because of 
untoward effects, it is a better procedure to combine avertin with ethylen 
oxygen or nitrous-oxide-oxygen, or ether. These combinations afford 
factory anesthesias of moderate depth. 

No adaptive response is excited by the anesthetic. There is a mini 
of disturbance to the sensory mechanism and mentality, hence there is a 1 
mum of shock. 

It is impossible to estimate the amount of damage done by the psy 
shock produced in some patients, particularly in children, immediately pré 
ceding and during induction of anzsthesia. 

Anesthesia in pediatric surgery has always been difficult. It has beet 
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AVERTIN ANASSTHESIA* 
FROM THE SURGICAL STANDPOINT: A RESUME OF EIGHTEEN MONTHS 
EXPERIENCE 
By Cuarues S. Wuirr, M.D. 


or Wasnurneaton, D. C. 


THe evolution of the administration of ether, from the paper cor 
simple can, to the present day battery of tanks and valves, has taken pl 
a comparatively few years. The search for the ideal and universal anzstheti: 
like the brook, goes on, and has brought to light several new and valuabk 
agents, each with some particular virtue and some particular sin. 

In the following recitation of our personal experience with avertin, w 
shall not enter into a discussion of the relative merits of the various anzstheti: 
agents, as it would open a contraversial subject. Each surgeon regard 
favorite anesthetic very much in the same way that the indulgent parent r 
gards his child, and no LOC xd could possibly be acct mmplished by a comparative 
analysis. 

Our experience with avertin began in August, 1929. Our first patient was 
a muscular negro who was given the German dose, that is, the dose re 
mended in the German Clinics in 1927 and 1928. The promptness with whic! 
the patient went to sleep, and the depth of anesthesia which followed, 
vinced us that avertin at least had possibilities. 

We secured the help of two veterinarians and at their hospital had then 
the 
in dogs. From that time we felt that we had a fair estimate of the maximum 


do a few operations and readily found the surgical and lethal dose of 


dose and it was not long before we had a working formula which we 
use, although it is not as accurate as we would desire. We have used ave 
in more than one thousand cases and still continue to use it routinely 
Doctor Kreiselman has discussed avertin from the anzsthetist’s sta: 
point, and we shall stress the clinical manifestations, rather than the admis 


istration and physiologic actions. The induction has been uniformly qui 


and nothing approaching a mania has been seen in a single case. Occasional! 
the patient becomes loquacious and hilarious but never combative ; and sleey 
follows within ten minutes. 

In a few medical students one of our friends timed them for loss of met 
ory after the introduction of avertin, and it was found that consciousness was 
lost after three minutes, although several of them spoke intelligently for tw 


or three minutes longer. It may be a peculiar trait of medical students to bh 


intelligent when they are apparently unconscious. My experience has beet 
just the opposite. 
In about 2 per cent. of the cases, the patients reacted excitedly, just as v 
*Read before the Philadelphia Academy of Surgery, May 4, 1931. 
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occasionally meet altel ether, but this is decided tne except 
In our total numb« f cases, restraint has been necessary 
times. The patient becomes coherent in from two to three | 
istration Ol the anzesthetic, then falls 1 ya sen COl us Stat 
or two longer, du which time he will be responsive to o1 

tion. Krom this pe his convalescence is not notewort 


In no case do we depend exclusively upon avertin, but 
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disease, but the unt rtunate tact remains that some subacute conditi 


be present and not detected prior to the operation. With a better uw 
Ing Of lung complications, for which we are largely indebted to D1 Ite 
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E. Lee, the so-called ether pneumonia has been replaced by atalectasis, 
lapse, and just what part the anzsthetic plays in this, we confess out 
rance. Our experience leads us to say that collapse of the lung has been 
frequent after spinal anesthesia, than any other, but our cases have bee 
meagre to be of any real value in estimating the relative frequency. \Vi 
had post-operative elevation of temperature, cough and expectoratior 
various degrees of severity after avertin anesthesia. These cases wer 
X-rayed before and after operation and, in most instances, the diagnoses 
not conclusive. The rontgenologist and internist have not completely 
and it is impossible to state the relative frequency of lung complicatior 
lowing avertin. One thing is certain, the incidence has not increased. Sor 
of the cases were a concern for merely a day, and four were quite ill, but 
mortality followed from that cause. We feel that this question is still 
batable and considerable research is necessary before the relation 
anesthetic to pulmonary collapse can be rationally discussed. 

We have not hesitated to use avertin in cases of chronic pulmonary 
culosis and have seen no ill effects. 

As avertin is not a renal irritant, we should expect no untoward eff 
after its use in a patient with normal kidneys, as we estimate normal kid: 
by urinalyses. Our experience bears this out. We have not found any seri 
aggravation of a mild nephritis after its use, if we believe that a trac 
albumin and a few casts are indicative of kidney disease. With a seriou 
impaired renal function we question the propriety of any general anczesthet 

As the liver bears the brunt of avertin disintegration, it is the organ 
should suffer most following the administration of this anzsthetic. Thi 
probably true, but has not been brought home to us by actual experience 
liver will meet the demands of the body when the entire organ is almost 
placed by a neoplasm. It seems endowed with a superhuman metal 
mechanism. It stands abuse almost as well as the stomach, and it is for 
reason, perhaps, that we have failed to notice toxicity of hepatic origi 
the use of avertin. In one instance we put it to a test. A patient wit! 
vanced carcinoma of the liver had a strangulated hemorrhoid and we el 
to relieve him under avertin anesthesia. His expectancy of life was very 
and we are sure that both the patient and the family would have been grat 
for an earlier end. The anesthetic put him to sleep promptly and the operat 
was satisfactorily done. The atypical aftermath was the delirium, which last 
three days. 

There are said to be two contra-indications to the use of avertin. Seri 
impairment of liver function and ulceration of the rectum. It is apparent w! 
it should not be used in a case of damaged liver, and it is not used in an ulcer 
ated bowel, because it will not be absorbed promptly, even if it is retain 
These contra-indications should be accepted until confirmed or disproved 


further use of the drug. 
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THE RESULTS OF AVERTIN BASIS AN-ESTHESIAS, WITH ETHER, 
NITROUS OXYGEN AND ETHYLENE—BASED ON 
CLINICAL AND METABOLIC STUDIES—REPORT 

OF 700 CASES 


By Hans Wipennorn, M.D. 
or FrEetBpuRG, GERMANY 
FROM THE SURGICAL DEPARTMENT OF THE JOHNS HOPKINS HOSPITAL AND UNIVERSITY OF BALTIMORI 

THE standard for any kind of anesthesia used in surgery should provide, 
as far as possible, for the safe exclusion of pain and psychic disturbance 
the patient in order to make the operation a success. 

The following paper has to deal with 700 cases of avertin anzsthesias 
with the idea of ascertaining how far we are able to fulfill these postulations 

Out of 1,750 operations in one year, 700 operations were carried 
under avertin anesthesia. Hence, it is clear that not all cases are adaptabl 
to avertin and that the principal indication for every anesthesia has to lb 
made for each patient individually. In other words, the surgeon has 
decide for every single case which form of anesthesia is best adapted to « 
patient. Therefore, it is necessary to bear in mind the general conditio: 
the patient, heart and lungs and state of shock, efc. If the circulatory syste 
is weak, then avertin anzsthesia is contra-indicated. Furthermore, in 
hospital, complete avertin anzesthesia without supplementary measures is 
used. By the results and experiences of the German authors there is sh 
that doses of avertin, needed for a complete anesthesia without supplement 
are too large and too toxic, so that it is not advisable to force a complet 
avertin narcosis (Rehn and Killian**). Such a complete narcosis with th 
toxic, non-controllable avertin does not correspond with the biologic laws of 
the organism, particularly not with those of the diseased organism. 

Here, therefore, we are dealing only with the avertin “basis nare 
(Straub*®) and its combination with ether, nitrous oxygen (N2O) 
ethylene (C2H,), the latter two being combined with oxygen. 

First, there is a brief note necessary as to the principal fundamentals 
the supplements used in order to compare their effect and biologic reactior 
in combination with avertin. 


Ether—Ether acts as a stimulant to blood-pressure, especially at the begin 
its administration, while avertin has a tendency to decrease the pressure. Blalocl 
Franken” have called attention to the increased heart effort due to a specific he 
reaction caused by the ether. By increasing or decreasing the ether blood concentrat 
one can readily control and regulate the respiration, and hereby accomplish an individual 
deep or light anzsthesia. Anschuetz* states that there is a “favorable influence of et 
on blood-pressure and respiration, when avertin is combined with small amount 
ether,” and it doubtless compensates in part for the severe drop of blood-pressure, whic! 
is as a rule the case after using avertin. 
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oxide or ethylene is used as a supplement before operation. If, in a 
case, the supplement with N2O is not sufficient, then one can change o1 
bine NO with ether, which is easily done by the use of the Foregg: 


McKesson machine. In such a way one can control and steer the avert 


basis narcosis with a larger or smaller amount of ether or gas supplement 


This clinical statement is founded on the pharmacologic investigatio 
Straub,®” Lendle'® and also on the clinical reports of White,®* Parsor 
Lundy,** Guttman,'*® Speidel*® and others. 

In 700 such cases avertin basis narcosis was employed and coml 
with ether or gas without fatality and with very satisfactory results 
is a definite blood-pressure effect with avertin (an average drop of 30 to 
milligrams mercury). Immediately after the ether effect and likewis¢ 
gas, a certain rise of blood-pressure is always the case. The blood-pres 
curve shows better results after these mixed anzesthesias then after a 
plete avertin anzsthesia. In some cases, ephedrine was given wit! 


avertin enema to prevent the drop of blood-pressure, as ephredine is absor! 


by the mucous membrane; with and sometimes without results. We shou 


nevertheless, bear in mind that after other anzsthesia methods, a drop 
blood-pressure is known to occur, for instance, after spinal anzesth 
( Pitkin) and after caudal anzsthesia (Widenhorn* ). 


Then, too, we must not neglect the fact that independent of the anzesthes 


a decrease of blood-pressure may result from the operation itself (pull 
the peritoneum or the splanchnic nerve or the pedicle of the kidney, ef 

The pulse shows generally a reasonable elevation and remains at this | 
and rises on the average of 100 to 110 pulsations a minute. Ether 
have an increasing influence. 


The respiration during this combined method is essentially more fay 


able than after complete anzsthesia. The statement of Puckner’s*®: “Avert 


depresses the respiratory centre, lessening both frequency and volum 
correct for the complete avertin anesthesia. In the majority of our « 


our protocols of the frequency and breathing per minute are the same i 


beginning, during and at the end of the anesthesia, usually 20 to 22 respit 


tions per minute. 


Puring each of the 7OO anzsthesias the blood-pressure, pulse, and respit 


tion were measured at intervals of five minutes. 
The amount of the supplementary anzsthetic depends on the followi 
(1) On the amount of the single dose (milligram avertin per kilo). (2) | 


the amount of the whole dose (cubic centimetre per patient). (3) On th 


type of operation. (4) On the time of operation. (5) On the individualit 


of the patient, as every patient requires an individual amount of avertii 
well as of ether and gas. 


Furthermore, the post-operative sleeping time after these anzsthes! 


was studied. One can differentiate between a first and a second sleepi 


time. The first one is counted until the patient first awakes, when the patient 


first reacts, responds and is able to speak. The second sleeping time includ 
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about the method are most critical as to the indications for its employment 
These early bad results are even now a basis for much skepticism and stil] 
somewhat overshadow the increasingly good results. In 1904 stovaine was 
introduced and was soon popularized, especially by Babcock* in America 
His results were remarkably better than any previously obtained, but were 
still not all that could be wished. His recent good reults have, however. 
become outstanding. During the past few years renewed interest in spina] 
analgesia has been manifested, no doubt du2 in a large part to the commend 
able work of Pitkin,” and to the availablity of ephedrine with which to 
prevent alarming lowering of the blood pressure. With the present wave 
of enthusiasm has come the usual number of rediscoveries of variations 
of technic and application of spinal analgesia. Koster’ has enthusias 
tically revived the procedure which in 1910 Jonnesco’ said was ‘“‘a new one 
and altogether distinctive, because | have generalized spinal anzsthesia, 
adopting it to all operations on any part of the body.” 

Advantages.—The surgeon who has used spinal analgesia is always relu 
tant to dispense with it. The advantages are manifold. Granting that th 
prime requisite of all anzsthetics is safety, spinal analgesia can be made saf« 
and therefore allow the patient and the surgeon to be benefited by its advai 
tages. Pre-operatively, patients need not be denied fluids unless the type of 
operation contra-indicates it. Effective prophylaxis of acidosis can, ther 
fore, easily be continued uninterrupted. In emergency operations not infr 
quently the pre-operative treatment must of necessity be reduced to a 
minimum. Spinal analgesia will often prove to be a choice method under 
these circumstances. 

Some patients are distressed by the anticipation of loss of consciousness 
and are particularly grateful for some anesthetic method other than general 
anzsthesia. The patient who has on different occasions had inhalation anzs 
thesia and spinal analgesia expresses a most critical opinion. It is significant 
that such a patient almost invariably elects spinal analgesta when a third 
operation must be performed. The surgeon who is accustomed to operating 
upon patients under inhalation anzsthesia is particularly impressed with th 
surprising ease with which he can accomplish most of the steps of the opera 
tion when using spinal analgesia. Relaxation is more complete than can be 
obtained even by deep ether narcosis. Retraction of an abdominal incision 
is hardly necessary. The intestines are contracted and fall away from the 
abdominal wall so completely that gauze packs are rarely needed even for 
operations requiring wide exposure of the operative field. Respiration is 
quiet, and unaccompanied by coughing or straining, thereby allowing the 
surgeon to work unhampered by extraneous movements. Operative pro 
cedures are facilitated and trauma is minimized. Very soon after operation 
the patient can be allowed to take fluids. Nausea or vomiting is infrequent 
Post-operative distention is not unusual after inhalation anesthesia and is 
always an annoying and frequently a disastrous complication if it occurs 
Distention is rarely observed after spinal analgesia. Peristalsis is augmented 
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by the uninhibited impulses trom the vagus nerv ind after ce 
analgesia normal peristalsis 1s quickly reestablish meteorist 
dalidin . - 


Urinary retention 1 Oo more trequent than after other type 


The incidence and seriousness Of post-operative pull ry 
possibly reduced Spinal anaigesia has bee! itely prove 
+} | } | i ] 
deleterious eftect o1 e normal heart, kidneys, O1 ver; and evel 
] ] ] + , + 
organs ar 1iseaser Dina! anaivesla 1S Well tolieratl 
Disadvantages lhe science otf surgery knows but few id pI 


Spinal analgesia w id be unique if it had no disadvantages he 


highly technical, but S simple enough to be mastered by 1 : 


; 


willing to devot mcient time to its study it tters to the 


method of analgesia over which he has direct supervision and it 
parallels the surge : technical el ency I ust \lart ¢ 
the blood pressurt s formerly been a classical untoward reacti 
priate doses of ephedrine given betore induction of spinal analg¢ 
prevent this condit! It reduction ot the blood pressure should o« 
temporary and it t is within a few minutes after the induct 
gesia and 1s well tolerate becaus« the patient ha ! { been subiectec 
tive shocl 

Spinal analg« hould not be used tor operations above th 
or at least to do so 1s dangerous and subjects the patient to unnece 
There is no difficult n establishing analgesia to a higher level—« 
scalp ; indeed oreat Care must be taken in order to prevent i maxX 
fusion ot the anzsthetic agent Regional limitation of the analy 
fore, narrows the pe of the applicability of spinal analgesi | 
of the analgesic period when novocaine is used is one and one 
two hours Che dose can be safely increased to produce analges 
hours in nearly every instanc It seems that all, except very unusual 
inal operations, should be completed within this time lt the ope 


for some reaso1 rolonged beyond this time, other torms « 
must be resorted t I second spinal injection may be givet 


lrauma is an accompanying factor when, for any reason, a spina 


ture 1s done Likewise, the possibility of introducing organisms is Vays 
present \septic technic should prevent the latter a if small calibe 

beveled needles are skillfully used, the factors of trauma should be 

Certainly more spinal punctures are being done as diagnostic and tl 
procedures than for the purpose of inducing spinal analgesia Lhe 

the same possible dangers, but little has been said to discourage et 


spinal puncture for diagnosis Headache has occurred with sufhcient tre 
quency to warrant nsideration Its causes are clearly understood this 
time and definite, efficient preventive methods are now commonly et 
Vomiting may occur, but when marked, is usually evidence of higl 
of the analgesic drug and should not accompany properly controll 
analgesia lhe peculiar phenomenon of temporary paralysis of th ucens 
nerve has been reported, especially by the earlier observers 
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not been observed recently as new, less toxic drugs have been more car 
fully employed. 

Contra-indications.—Spinal analgesia can be safely employed routinely to 
produce analgesia below the diaphragm with few, yet very definite, exce 
tions. The margin of safety is never great, and to disregard contra-indica 
tions is to invite disaster. Patients must be selected for spinal analgesia only 
after careful individual consideration. A careful history must be take: 
a thorough examination made to elicit and evaluate factors which mi 


contra-indicate spinal analgesia. Anesthesia for imperative operations js 
often a difficult problem. Shock is frequently present, and the risk is great 


regardless of all precautions. The uninitiated may feel that in a “bad risk” 
case spinal analgesia is the method of choice. Any patient in shock tolerates 
spinal analgesia poorly and in such cases with acute shock or hzmorrh: 
spinal analgesia should not be administered. Such patients would, however, 
tolerate inhalation anzsthesia equally as poorly, and if some operative inte: 
vention is imperative, it could be more safely performed with local or regional 
analgesia. Indeed there are few indications for operations being done ir 


the presence of shock. If the shock is relieved, spinal analgesia may sat 
be employed. 

Patients with hypotension have previously been considered unsuited 
spinal analgesia. This is generally true only if the hypotension is “acut« 
as from shock or hemorrhage, which has been mentioned previously. With 
appropriate doses of ephedrine hypotension should not prove an absolut 
contra-indication. The author has repeatedly employed spinal analgesia su 
cessfully in patients whose systolic blood pressure was less than 100 
metres of mercury. 

Extreme cardiac decompensation and decreased vital capacity contra-i1 
cate inhalation anesthesia as well as spinal analgesia. The surgeon must, 
therefore, use local analgesia if operative procedures are imperative. Acut 
central nervous system disease, brain or spinal cord tumor, or neurosyphilis 
are reasons for not using spinal analgesia. Septicemia is a contra-indicatior 


to spinal puncture and localized abscesses or ulcers at the site of punct 


obviously prevent the introduction of a spinal needle. 

All of the contra-indications cannot be considered here, but if spinal 
analgesia is to be employed successfully, contra-indications cannot be to 
carefully and honestly weighed in each individual case. 

Indications—As is true in other surgical procedures, the individual's 
adeptness is an important factor in answering the question as to when spinal 
analgesia should be used. Surely those who use spinal analgesia frequent]; 
have safely widened its field of application, and perhaps there should be less 
criticism of this extended scope of indications when thus used with expert 
efficiency. Spinal analgesia has met its severest trials because so many 
surgeons have reserved it for use in “bad risk” cases. The elderly, emaciate: 
patient has been the characteristic type for which spinal analgesia has been 
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used. Stanton,'' in 1927, sent a questionnarre t O surge 
»2 answering the question: “Do you use spinal anesthesia; if s 
622 an ; 


class of case do you use It! {19 stated dennitely tha hey did 


analgesia, and 01 those who used it, 90 per cent. stated definit 
used it 01 lv in special types ol “bad risk’”’ cases it seems logi 
in this connection that the type ot anzsthet which SaTtest |] 
risk”’ is 1st aS Salé the 9 od I s] cases Alt] wh st 
had to survive the test of being used on patients v were adn 
anzsthetic risks, it now well known that, althous pinal 
used under these « mstances, its greatest scope of usefulness 
within this fiel 

In the presence of marked arteriosclerosis spinal analgesia 1 


used to gor d advant ( but not i trequent y Col Ff ns associat 
arterios« erosis 1 the torn 2 il esthesia til] more ele 


indicated. Nephrit nd cardiac disease are trequently preset 


hypertension is the Such patients are fa il subic 
analgesia but tolerate inal analgesia as wt as any ther of tl I 
of anzsthesia Some have thought that since wering of the b 
frequently accompa ( spinal analy sia that patient vitl irte! 
sion would be we uited for spinal analgesia t cannot 
emphatically that t s not true \ sudden wering of the bli 

is even more disastrous to these patients than a similar decreass 
pressure W uld be to the normal individual Kleming and Naft 
called attentio1 { equency ot con het Die i ind othe 


usually attributed t oplexy, which occur in individuals with extret 


tension and are not due to the rupture of a cerebr: 


cerebral anemia resulting rom a sudden decrease in _ blo 


f 


\lthoug! pinal i sla 1 not ontra indi al d by hypertet S] 


should be used with extreme caution in the presence of very hig 
pressure Marked fluctuation of the blood pressure is disastrous 
must be used very cautiously if it is emploved at all An 
blood pressure 1 use apoplexy a1 a decrease may caus 
bral anzet 

It has been re tedly shown that spinal analgesia does not 
parenchymatous organs, and therefore it will prove to b ( 
method OT choice patients wit! ce rnite renal diseas« lhe adi ibet 
tolerates spinal analgesia better than most forms of inhalatio1 
Acute pulmonary sease 18 a classical contra-indication to inhalatti 
thesia lt cannot be definitely said that the instance of pulmot 
cations is remarka lecreased following spinal analgesia Vost 
are reluctant, however, to use inhalation anzsthetics in th 
respirat diseas« Spinal analgesia w prove most valuable 
with intestinal obstruction Not only does spinal analgesia serve 
able therapeutic agent by blocking the splanchnic nerves, but it is 


invaluable aid to the surgeon because relaxation is so perfect and the intestin 
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PERCENT. of CASES 








so contracted that the operation can be speedily performed with a minin 
amount of trauma. 


Spinal analgesia is of value in obstetrics. 
the favorable results. 
Accompanying Phenomena. 


the drug into the spinal fluid which bathes the intradural tissues a1 


brings the anesthetic solution into direct contact with the nerve roots 
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The author has had ox 
to use this form of anesthesia in several cases and has been impressed 
A special technic must be employed, however 
a report of these cases will be made later. 


In this series, the only 
obstetrics recorded is that of czsarean section. 


Spinal analgesia is induced by introd 


INDUCTION TIME 











Cuart I.—As is shown by the blocks, almost 90 per cent. of the spinal analgesias 
were 


of time represent those cases in which a second injection was necessary 


drug is quickly absorbed by the nerve roots both in the spinal canal and 
about two centimetres beyond their exit. 
gradually by slowly administering the drt 
injection and cannot be diminished. 


very deeply penetrated by the analgesic drug. 
in a restricted area, the nerves thus bathed by the concentrated solution will 
be permeated quickly and diffusion will be prevented. 
occurs, the drug will be most effective at the point of injection, but at 

point will there be deep penetration of the roots, and the duration of anal 


gesia will be expectedly less or may be insufficient. 


Analgesia cannot be 
but occurs at once from ;¢ 
Also, if analgesia is insufficient, it cant 
be increased except by a second injection. 





The cord itself is probably 


If the analgesic agent is 
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a diffusible drug en in order to insure sufficient blocking of tl 
roots d essil ingerous Symptoms w oc r fron — 
sive anals 

he first net to be attect re the ry fibres. The 
favors ready Col th the Injected analgesic drug ind thes« 
less resistant to the penetration ot the drug ose Of canon 4 
noted first and 1s 1 t complete and lasting lhe motor roots aré¢ 
ceptible but are next blocked, although not completely, unless cert 
are used which special affinity for the anterior roots 
thetic nerve fibres ose tunction 1s vasomotor control are last affe 
an ideal s] al at the sé ry erve roots w ye aes 
duction would be uninterrupted in the motor roots. These anterior 
roots frot the Sé +} oracic to the first lumbar sepment contain tl 
rami communicant nd therefore an analgesic involving this se 
cause paresis OF | sympathetic system in direct ratio to the 
anterior nerve root nvolved When such an involvemet 
cardiac, vasomoto1 espiratory depression reailts \ blocking 
motor and sensor) ts to the level of the first thoracic segment r 
a maximum decre f the blood pressure. To extend the anale: 
level of the tourtl rvical segment is to block the phrenic nerves 


betore the diapht t phrenic nerve anesthesia occurs. ws = 
fronted with a vet ritical situation—respiratory failure. It is. th 
apparent that th il spinal analgesia should involve as few motor roots 
as possible and cert y there should be no analgesia to a level |] 
is indicated for tT laphragmatic operations Suthcient loss 
to permit operatior bout the head does not indicate a high motor anzsthesi 
but simply indicat ts possible concomitant occurrence iin ok 
frequently CCUTS { ut motor paralysis, but it surely seems 
attempt to obtair f sensation at levels so high that if concomit 
paralysis should « ir the results would be disastrous Undoubt 
diffusible analg« rugs are used, some degree of blocking almost 
extends to a high level. It is fortunate, however, that in diffusing 
tion bec mes So il tl at com] lete motor at zest} esia do & nek nes 
upp r seoments 

The vagus net san extensive distribution in the thorax and 
Its action lirectly pposes the sympathetics Spinal inalgesia d 
course, affect the is nerve. but o1 the contrary removes the inhibiti: — 
ot the sy1 | ithet allows tl vagus nerve to exhibit unrestt 
depresso1 actiot the thorax and a motor accelerator action in the abdot 


the cardiac and r piratory rates are slow lhe splanchnic vesse lilate 


peristals $s 1s augmented, and the inte stines are contracted 

The dose of the drug injected is always small in so far as v= 
toxicity is concern Babcock® has said that: “In no other wav can so 
extensive an analox 1 be produced with so small a dose of a drug.”’ The 
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toxicity is therefore of secondary importance to the more critical 
of diffusion of the drug in the cerebrospinal fluid. Lowering of th 
pressure occurs in almost exact proportion to the height of the spinal 


gesia. In order to facilitate operations in the upper abdomen, it is ne 


to produce an intraspinal block to the level of the seventh thoracic segme: 


No severe and uncontrollable vascular or respiratory symptoms should 
from such a procedure, and appropriate doses of ephedrine given prio: 
induction of analgesia efficiently prevent any alarming fall of blood pres 
If analgesia is required for operations below the level of the umbilicus 
gesia of the spinal nerve roots is needed only to the level of the tenth tl 
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Cuart Il These curves are drawn from determinations on 357 cases 
analgesia induced with spinocain The curves illustrate what is known clinica 
that the systolic blood pressure is increased at the early part of the anzsthesia and ; 
falls as the operation progresses and shock is superimposed upon the anzsthet 
fifty minutes it is seen that the systolic pressure is decreased sharply. A decrease 


late period must be attributed to operative trauma The diastolic pressure shows ver 
change until the systolic pressure drops sharply when it shows a similar drop Phe 
is slightly accelerated at first. no doubt due to the use of ephedrine, and thet 
slow for forty-five minutes and then shows a marked increase in longer operatiot 
pulse pressure is seen to behave very similar to the systolic blood pressure 


segment. Only a very slight degree of vasomotor depression should accon 


pany such an analgesia. Operations below the iliac crests can be perfor 


with analgesia to the level of the first lumbar segment, and perineal operatior 
may be successfully done by blocking only those nerves which leave the dural 


sac in its caudal tip. In either instance the systemic reaction is negligib! 


Drugs and Technics Used.—The consideration of the diffusion of 


analgesic drug has always been paramount. Bier recognized this fact and 


early experimented with cocaine, but had only mediocre success. Fourneau 


discovered stovaine in 1904, and as this drug proved to be less toxic tl 
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probably works most efficiently when mixed with common sense and a thor 
ough knowledge of the phenomena accompanying spinal analgesia 

Analysis of Cases——The author has used crystalline novocaine dissolved 
in spinal fluid as has been stated, in a previous report,”! and although th: 
results were not unsatisfactory, certain undesirable features were evident 


The short duration of the analgesia with novocaine crystals was a serious 
































































handicap. Control of the level of analgesia was only relative. No serious 
complications developed, however, and no deaths occurred. Recently, Pit 
kin’s method has been adopted and the last 357 consecutive spinal analgesias 
have been induced according to his technic. There seem to be some out 
standing advantages. There has been no difficulty in limiting the level 
65 
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CHART Ill The diastolic blood pressure is little affected early in the anestheti 
by the very large percentage of cases which show no changes. This percentage decr: 
so that at seventy minutes those cases showing a decrease are the largest numbet 
figures on the blocks show the average increase or decrease in the diastolic blood 
metres of mercury 
analgesia, and the average duration of the effect of the drug is longet 


was noted with novocaine crystals. It has been very unusual for analg: 
to disappear in less than two hours, and in many instances operative 
cedures continued for two and a half hours without supplementary anzs 





thesia. The average length of time required for operations was forty-ei 
minutes. Satisfactory analgesia is always anticipated for one and a 
hours, and in only a few instances has there been a shorter duratior 
nine instances, operative procedures required longer than two and a | 
hours ; inhalation anesthesia was necessary as a supplement in three of thes: 

In six cases, analgesia was present for less than one and a half hours and 
inhalation anesthesia was necessary. The usual note on the chart indicates, | 
however, that “gas was used while closing the incision.” The higher the 
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level of analgesia, the shorter the duration. | pper abdominal analgesia is 
expectedly maintained tor a shorter period of time than analgesia of the 
lower extremities. Some of the longest successful analgesias wer: 
longed orthopedic operations on the lower extremities When | ( 
perineal analgesia was obtained, it was of relatively short duration s 
one-half a cubic centimetre of spinocain (fifty milligrams 
was used 

In eight cases, a second injection of analgesic solution was nec¢ 
order to establish the desired analgesia In four others, a second inj 
would probably have made Spul il inalges l rdequate In these fou cs 
the circumstances were such that second injection was not made 
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reason was that ar mpatient surgeon chose to proceed with local ana gvesia OF 


general anesthesia, rather than delay for a second spinal injection. Regarded 


1 ] 


in the light of success of the primary injection, all twelve of these cases can 





be regarded as failures Failure is nearly always due to faulty technic. 
usually insufficient diffusion here has been, therefore, no hesitancy about 

| employing a second injection 
In one instance, satisfactory analgesia appeared twenty-five minutes after 


injection, but this unusual. The average time elapsing between inj 


oe 


of the solution and establishment of the desired degree of analgesia was 7 


— 


minutes. (Chart | lhe doses recommended by Pitkin® have generally been 


used. For upper abdominal analgesia 3 cubic centimetres of spinocain have 
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been used routinely. In one instance 6 cubic centimetres were used, a 


injection of the full dose having been made. In patients with a nor 


blood pressure, 50 milligrams of ephedrine was the usual dose an 
given subcutaneously about five minutes prior to injection of the spinal 
gesic solution. The dose of 100 milligrams of ephedrine was unusual 
was given to “hypotensive” patients in whom “high” analgesia was nec 
Adrenalin has not been used in this series. In cases in which 


below the iliac crests was established, no ephedrine was used. In most 


patients a slight rise in the blood pressure was noted early, the blood pressur 


returning to normal or slightly below, as the operation progressed and 


ephedrine effect became less. (Chart II.) This drop below normal 
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Cuart V.—The pulse pressure is increased at the beginning of the anezstheti but 
decreases as the anesthetic and operation progress [he average increase or decr 
pressure is shown by the figures on the blocks 


not continue unless operative shock has been marked, for with the cessati 


of analgesia vasomotor equilibrium is quickly reéstablished. Unless 


vented, the blood pressure may drop to a sufficient degree to be alarmii 


This has formerly been a most frequent complication. It did not occu 
this series, however, except in two cases in which the cause was plainl 
unusual loss of blood. In one patient undergoing czsarean section. 


millimetres of mercury decrease in the systolic blood pressure occurred 


minutes after spinal injection, but during this time considerable bleedi: 


had occurred. One patient became markedly exsanguinated from loss 


blood from both uterine arteries during the course of a hysterectomy, 


910 


r} 


analgesia could hardly be blamed for the shock which occurred in this cas 
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The systoli Or pressure usually showed sharp rise during t 
ten minutes after the subarachnoid injection of the analgesic solut 
the end of fifty minutes the systolic blood pressure returned to 
analgesic level \ irked cecrease, there naraly ( 
to the spinal analg« f an operation is of oe (uration, som« 
the systo blo r re must be expected In those cas« 
operation was not olonged and the patient was returned to bi 
gratify or See tint sence oO! SYIh] toms | I \s has be 
no doubt can be attributed to the disappearance of the primary 
action Ot the spill naigesia W Tile allow the patient to reg 
a normal circulatory equilibriut ihe variations of the pulse, diast 
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Il. The diastolic blood pressure was not markedly affected. Thos 


trom the pre-analgesic reading which occurred were not very great 


I11.) The systoli od pressure showed considerably more variatio1 
[V) than did the stolic blood pressurs he pulse pressure 
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f | yaa) ’ ] ] | 
V.) The pulse w ecreased at the beginning of tl 


in rate as the operation progressed. (Chart VI.) 


Post-operative urinary retention has been present in about the sat 
ber of patients a is been noted following inhalation anzsthesia 
has been no case which required repeated catheterization. Most 
patients requiring catheterization during the first twenty-four hou 


those who had had perineal or rectal operations 
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The possibility of headache occurring post-operatively led the author to 
observe a routine of prophylaxis. Twenty-two gauge Pitkin needles wer 
used routinely and especial care was taken not to allow the patient to mak 
the slightest movement while the needle was in situ. Leakage from a larg 
needle puncture or a rent in the dura, made by the patient’s movement whil 


the needle is in place, is the most common cause of post-spinal-punctur: 


headache. A second type is due to blood, irritant solutions, or actual infe 
tion in the spinal fluid. Following operation, the bed was placed in the 
Trendelenburg position for twelve hours unless contra-indicated by other 
conditions, such as peritonitis. In this series no patient developed headach 


sufficiently severe to require special treatment. None complained of this 
symptom and only a few indicated its presence upon being questioned. Mor 
phine was given routinely for post-operative pain, and undoubtedly this 
vented many from complaining of a mild headache. 

Vomiting has not been very frequent. Oxygen inhalations gave aln 


instant relief to those cases which exhibited some nausea during the | 


of analgesia. In all, 5 per cent. of the cases in this series exhibited some 
degree of nausea and vomiting during the analgesic period. In no case was 


post-operative vomiting severe. 


There has been no example of ocular palsy, motor paralysis, or sphinct 
incontinence. There has been no fatality which could be directly attributed 
to spinal analgesia. 

SUM MARY 


Three hundred and fifty-seven cases of spinal analgesia induced 


spinocain are reported. Twelve failures occurred. Of these, eight obtain 
satisfactory analgesia after a second sub-arachnoid injection of spinocair 
The remaining four received no second injection and operation was pet 
formed under inhalation anesthesia. No deaths occurred which could in any 
way be directly attributed to the spinal analgesia. The length of the ar 
gesia period was definitely more prolonged than when crystalline novo 
dissolved in spinal fluid was used. Satisfactory analgesia for one and one 
half hours was obtained in nearly every case. The analgesia period w 
shorter when the level of analgesia was high, as for upper abdominal opera 
tions. There were two cases which showed an alarming fall in blood pressur 
In both instances, however, a severe hemorrhage had preceded the drop in 
blood pressure. Ephedrine was given routinely, and was apparently respor 
sible for preventing the drop in blood pressure usually seen following th 
induction of spinal analgesia. Post-operative urinary retention which 
required repeated catheterization was not encountered in this series. Sever 
post-operative headaches did not occur. Nausea or vomiting occurred in 5 
per cent. of the cases of this series. When this complication occurred, reliet 
could be obtained by the administration of oxygen. 

An analysis of the variations of blood pressure, pulse, and pulse pressure 
in the cases of this series is presented. This analysis was obtained from a 
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SPINAL ANAESTHESIA 


REPORT ON A SPINAI AN -ESTHESIA QUESTIONNAIRE AND A SERIES O 
AN -ESTHESIAS 


By Ricuarp R. Cranmer, M.D., ano Eart C. Henrikson, M.D 
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to its complete success, and one should use it only after repeated observations 
and then only when one experienced in its use can direct him for a time 

Age and Sex of the Patients—Table I gives the ages of the patients 
in decades and the ratio of males to females in this series. 

The number of patients in the second, third, fourth, fifth and sixth decades 
were about equally divided. There were none under ten years of age. \\; 
have avoided giving it to patients under ten years, but do not believe 
to be a serious contra-indication. Cooperation is lacking in the very young, 
and that is a serious handicap to the surgeon. Twenty-three, or about 10 
per cent., were over sixty years of age. We have not considered advanced 
age as a contra-indication unless the systolic blood-pressure was extremel) 
high (240) and the accompanying diastolic pressure comparatively low, or 









































AGES 
DECADE NUMBER OF CASES 
1 = 10 years 0 - 
10 = 20 years 43 i 
20 = 30 years 37 
30 = 40 years 4s 
40 = 50 years Lo ] 
50 = 60 years 32 : 
60 = 70 years 19 
O = 30 years 4 | 
Males 137; Females 33, = 220 = total 
Taste I.—Ages by decades and ratio of males to females. 


unless the patient had a decompensated heart. Extreme hypotension (below 
95 systolic), especially in adults, has been considered a contra-indication 

We have tried to limit the use of spinal anesthesia in this series, as 
as possible, to patients belonging to the good risk group, regardless of age, 1 
wishing to discredit it by a high mortality rate in patients in whom it was 
used where the deaths were not definitely due to the anesthetic. 

The operations in this series are indicated in Table II. 

It will be noted that there were no operations above the diaphragm. It is 
our opinion that operations above the diaphragm contra-indicate the us 
spinal anzsthesia, the danger being paralysis of the voluntary muscles 
respiration, and, when the anesthetic reaches a little higher level (fourt! 
cervical), paralysis of the phrenic nerve and, through it, the diaphragm. 

Blood-pressure Effects —By far the most interesting point in spinal anzs 
thesia is its effect on blood-pressure. The cause of the fall in pressure is 
unquestionably due to the paralysis of the white rami emerging from the 
anterior horn of the spinal cord. This paralysis results in a loss of vasomotor 
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Gastroenterostomy l v ct 
Gastric resection 3 Intestinal anastomosis 
Pyloropvlasty - Removal of cyst ] 
Salpingectomy vel of foreign body 1 
Hysterectomy F Orchidoplasty l 
Prostatectomy é Bowel resection 1 
Anterior colporrhaphy 1 Exploration of common duct 
Posterior colnorrhaphy 
and perineorrhaphy 1 Exploratory laparrotony Lu 
Oophorec tomy 2 Anal fistula 1 
Incision of pelvic abscess 2 Ventral suspension 1 
Fracture (Lane plate) 2 Amoutation of leg 7 
} 
Osteomyelitis 5 Hydrocele 1 
Correction of hallux valrus 1 Rectal abscess 2 
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crystals dissolved in spinal fluid. The first amputation was above tl 


the second just below the knee, and the third above the knee. T' 


iif ¢ 
is seen to be practically the same during the three operations 
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GRaPu I On the left sid 1 group « 
similarly in that there is a moderate initial fall folk 
systolic and diastolic pressure [he line indicatir 
line indicating its associated diastolic pressure 


showing a more gradual fall followed by 


We have observed that there are four types of blood-pressure bel 
under spinal anesthesia. Graph IV illustrates the types and the percent 
of each type. 
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Graru Il The left side shows an initial 1 in blood 


ot a fall This is probably due to the action of 


shows a few irregular types of blood-pressure 


pre ire in eacn 


ephedrin The right sick f the 


In 70 per cent. of the patients there was a slight rise of pressure aft 


ephedrin injection followed by a moderate fall, and then a gradual rise to t! 


pre-injection level. In 12 per cent. there was a precipitous drop followed by 


slow rise. In Io per cent. there was a moderate rise, but no secondary 
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ie, followed by gradual rise. 
ac Ae 
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Precipitous drop, then slow rise. 








iat Moderate rise, then gradual 


fall toward normal. 





No marked change in blood 
preseure at any time. 


me: ——e a - 


(1) Average time to lowest blood pressure was 30.6 minutes. 





(2) Greatest decrease in preseure was systolic 166 points,diastolic 70 pointe, 


(3) Greatest increase in pressure was systolic 70 points, diastolic 52 pointe. 
(4) Average decrease in pressure, in those in whom there was a fall, was 


22 


systolic 34 points and diastolic 22 points. 
(5) Average increase in pressure, in those in whom there was @ rise, was 
systolic 28.3 points and diastolic 21.3 points. 
PULSE PRESSURE CHANGE FROM HIGHEST TO LOWEST B. P. 


Decreace mms (62%) Average decrease 23 pointe. 
Increase {308} Average increase 12.5 points. 
Same mee ( & 
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below the pre-injection level. In 8 per cent. there was no marked 

in blood-pressure during the entire operation. The time required fo 
blood-pressure to return to the pre-operative level in those cases in which 1 
was a fall varied from forty-five minutes to twenty-four hours. It cam« 

most slowly in the hypertension cases. The average time to the lowest b! 


pressure was 30.6 minutes. The greatest decrease in systolic pressurt 


166 points, and in diastolic pressure 70 points. The greatest increas: 


/ 


systolic pressure was 70 points, and in diastolic pressure 52 points. 


average decrease in those in whom there was a fall was systolic 34 p 


and diastolic 22 points. The average increase in those in whom there was 


rise was systolic 28.3 points and diastolic 21.3 points. 
A study of the behavior of the pulse-pressure is also very interesting 


was determined at the time the blood-pressure was the highest and comy 


with that determined when the blood-pressure was the lowest with the folk: 


4 


ing results: In 62 per cent. of the series there was a decrease in pulse-pressure 


for an average of 23 points. In 30 per cent. of the series there was an 


crease in pulse-pressure for an average of 12.5 points. In 8 per cent. ther: 


was no change in pulse-pressure. These results are indicated graphically 
the bottom of Graph IV. This record, we believe, is significant in that 
shows that spinal anesthesia tends to reduce pulse-pressure, and hence 


stabilize circulation. 
PULSE 
Increased ME 20% 


Constant [iN 30% 


Decreased (J «50% 


Constant & 


decrease 304 


GRAPHIC INDICATION OF CHANGE IN PULSE RATE FROM BEGINNING 
TO END OF OPERATION 


Grappa \ Note the tendency of the pulse rate to decrease under spinal anesthe 
indicating stabilization of the circulation 


Graph V indicates the change in pulse rate in the cases of this seri 
In 50 per cent. it decreased, in 20 per cent. it increased, and in 30 per cent 
it remained constant. If the pulse rate in spinal anesthesia is constant 


decreased in 80 per cent. of the cases, the frequently appearing statement tl 


its effects are those of shock is not wholly true. 


Indications and Contra-indications.—We believe that spinal anzesthesia 


indicated in: (1) Intestinal obstruction. (2) Surgery below the diaphragn 


on diabetics and patients with pulmonary affections or with kidney pathology 


Spinal anesthesia carries out Crile’s anoci-association idea completely. 


addition to these special indications we believe that spinal anzsthesia is t 
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anstheti Ot choice n most urologi al ana pyti { ological Surgery lI 
tions of the lower extremities, and in all acute abdominal conditio1 


when some contra-indication 15S | resent 
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Spinocaine in 2 of 12 cases had to be sunnlemented by some other anesthetic; 
1 because anesthesia reached to knees only and 1 because of re- 
f sensation in 40 mimtes, 


turn of 
Nuperceaine in 3 of 4 cases required supplemental anesthetic to make initial 
incision. 
I ( 


on patient under et r and under spinal anesthesia that the (1) 1 
and blood sugar wert uch higher with ether, and (2) that the CO 
power ot blood 1 ma was lower when ether was used In othe 
these tests show that a patient under spinal anesthesia has a lesset 


retention, a bette rbohydrate metabolism, and a lesser tendency 


than under ether anzsthesia lhe better carbohydrate metabolisn 


lesser tendency to osis explains why spinal is sater than ether 11 
on patients with diabetes 

Advantages ai isadvantages The advantages to the patient 

. 1 at oo ae ' . ' 
Over general anaes esla are ‘7 > se€8S SHOCK . 4 less strain oO! 
organs (kidneys) ; and (3) fewer and less severe post-operative compli 
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The advantages to the surgeon are (1) complete relaxation of 
dominal muscles. This seems to us to be of extreme importanc Sucl 
relaxation allows for an easy and complete exploration of the 
cavity and for an easy closure of the abdominal wound. 2) Ther 
disturbance during the operation by the patient’s attempts to vomit o1 
Although the patient may attempt to vomit, the abdominal viscera 
bulge into the wound because of the complete relaxation of thx 
muscles. 

The principal disadvantage is the shortness of the anzsthesia, m 
at times necessary to use a supplemental anesthetic such as gas or local infiltra 
tion. In our series of 220 cases, 28 (12 per cent.) required supple: 
anesthesia as shown in Tables III and IV. 


In three of these cases supplemental anzesthesia would not have bee: 

















[ OPERATION AMT, OF AN STHZSIA DURATION ] SUPPLESTYTAL ANTSTHESIA 
-.~ a Se 1 | 
|Herniotomy ss | 100 mg.-2 cc, | 1 hour | Novocaine infiltration kin 
Hysterectony 150 mg.=2 cc. le hour Jas 
| Kpvendec tony we r 150 me.-? cc.8 | 55 minutes | Alkoform for closine 
| appendectomy | 150 me.=2 cc.B | No anesthesia | Sninal repeated 
2 | 150 mg.=2cc.B | lst.*° 2nd ok | 
Bilateral 150 mg.-2 cc. 2= hours Local infiltration 
herniotomy | | 
Bilateral 200 mg.=23 cc. 1} hours Local infiltration 
_herniotony | } 
Exploration of 200 mz.=3 cc.B 1a} hours Gas for closing 
common duct 
"Eovendectomy—~S— ~ 150 mg.<2 cc, " hours Novocaine infiltration of sidan 
| Cholecystectony | 150 me.=-3 cc. hour Ethylene and ether 
| Hemorrhoidectomy | 150 mg.=1 cc. 20 saaabes | Nitrous oxide 
| Apvendec tomy 150 mg.-2 cc. 25 mimtes Ethylene 
| Aopendec tomy | 100 mg.=2 cc, hour Ethylene 
Appendec tomy | 150 mg.<2 cc. Ts hour | Novocaine infiltration to close 
Avvendec tomy f 150 mg.=2 cc, IT hour, 20 min, | Ethylene 
Kppendectany | TOO mg.=2 cc. 1 hour Ethylene 
Cholecystectouy | 200 mg.-3 cc.B 14 hours Ethylene 
Herniotomy | 150 me.<2 cc.B 1 hour | Ethylene 
Herniotomy 150 mg.=2 cc. 1 hour | Ethylene 
| Herniotomy istered} 150 mg.-2 cc. 14 hours | Ethylene 
L | Appendec t omy 150 me.=2 cc. | 14 hours | Ethylene 
| Cholecystectomy [ ____ 200 mg.=3 cc.8 hour | Ethylene 
Repair of laceration 5Omg.-1 cc. | 1 hour, 10 min, ] Wovocaine infiltration 
| of leg nl | 
[ Cholecystectomy ao A 206 me.=3 ec. Tk hours Ether 
* In one case of Novocaine crystals there was no anesthesia, so the injection was repeated with 
perfect results, 
Taste IV.—Cases in which spinal anesthesia was supplemented by other ana 
sary had we waited a few minutes longer before starting the operatior . 
lable 111.) These were cases in which nupercaine was used and the ope: 
was started before its effect was complete. This solution requires a 
time to produce anesthesia than novocaine, and in these cases a local inj: 





was made for the initial incision. Two of the twelve cases in which spi 
was used required a supplemental anesthetic, and twenty-three of th | 
cases in which novocaine crystals were used required supplemental anzsthesi 
for closure. (See Table IV.) 
Complications.—Careful attention has been given to complicatior 
post-operative developments in this series and the percentages are giv 
Table V. ' 
Headache has frequently been mentioned in the literature as a post 
tive development in spinal anesthesia. The origin of it still seems he 


922 








1 ‘ ‘ { ) ~ 1 
opscure ( $ I l 
] ( 2 it Tiusw | er i Vel 
believe l I 
r ‘ | 
cCOMpil VU ‘ ( rie 
| ( > The fT * { ( ( 
sect 
e ft ( 
COl 
| ‘ +] . 
" ete 
) ( ct 1 ( 
‘ rot j 
lhe ( ( ( 
‘1 
{ ( mn the bl ‘ ‘ 








| + 
the I enel | iv aue ‘ 
] + 
CT iit ( 
‘ ( ( 1 é irs t é 
— 


DEVELOPME: TS 























ane — . — ~_ 4 
} " 
Nausea 34, 
i+} " 
Vomiting a7. 
Distention 29. " 











Catheterized _ 15. " 1 


4 " 
Bowels moved (lst day) without enema Te 











TEST) T é é | \ cyt ~ rt ¢ ‘ 
1 
m tre 
\ t 
if 
( | 
‘ the 
‘ T { ‘ 
? ess 
¢ 
] » ~ 
on N ; { | | ; n 
He 
( v< Ca La ‘ 
1 
| 5] c 
1 , 
wee } H 4 hlood-press 
S4 1 t h] Mt > Se 
> I 
( ‘ pvlot 
1 
—e , His systolic 











CRANMER AND HENRIKSON 


ranged from 112 to 38, and his diastolic from 80 to 0. His pulse rate 
imperceptible. He became cyanotic and complained of air-hunger. Thx 
lowered in extreme Trendelenburg and pure oxygen was administered. An ar 
coramine was given hypodermically and 1000 cubic centimetres of normal 
venously. No ephedrine or adrenalin was used for the drop in blood-pressu 
cyanosis lasted about ten minutes. This was the most extreme drop of the entir: 
in fact, it was the only case in which the systolic pressure went below 50 mill 
mercury. He died of bronchopneumonia on the ninth post-operative day 

Case IV was a male, sixty-five years of age, on whom about half the st 
resected for carcinoma. He also had tertiary syphilis and generalized arteri 
He was given 175 milligrams of novocaine crystals dissolved in 3 cubic centir 
spinal fluid with barbotage. His systolic blood-pressure ranged from 98 to 78 
diastolic from 74 to 54. He died on the second post-operative day of bronchopn 

Case V was a male, forty-nine years of age, on whom a herniotomy for strat 
hernia was performed. The patient was moribund, having had the strangulatior 
days before entering the hospital. He was given 200 milligrams of novocaine 
dissolved in 2 cubic centimetres of spinal fluid. His systolic blood-pressure rat 
116 to 50, and his diastolic from 72 to 20. His pulse rate was extremely 
through the operation. No attempt was made to resect the bowel but the 
loop was drawn out through a separate, higher incision and left to be opened 
time. He died five hours after the operation from effects of toxemia 

Case VI was a male, sixty-six years of age, who developed gas gangrene 
on his leg. An amputation was performed. He was given 150 milligrams 
crystals dissolved in 2 cubic centimetres of spinal fluid. His systolic blood 
ranged from 130 to 122, and his diastolic from 90 to 74. His pulse rate was 
He died on the eighth post-operative day following extension of process into tl 


of the abdomen. 


In all these cases the anesthesia was satisfactory, and, as has beet 


above, in none could the death be attributed to the anzsthetic. 


Facts Concerning Skin Temperatures of Legs and Feet During § 


Anesthesia.—In order to determine the effect of spinal anzesthesia 
temperature of skin of the feet and legs, eleven cases were studied 
were patients with no circulatory derangement. The skin temperatur: 
the instep of the right foot was taken before the spinal injection and 
after anesthesia developed. Table VI shows the results of these tests. 


The temperature was elevated some in all cases following the spinal 


tion. Thinking this test would be of value to determine the advisabilit 


sympathetic gangliectomy in cases of Raynaud’s and Burger’s disea 
was used on one case of Raynaud’s and the result is shown in Graph \ 
The skin temperatures of the feet rose 6° and 4° after the injectior 
test the reliability, the typhoid vaccine test was applied to the sam« 
and the same result was obtained. This patient was operated upon with « 
lent results. 
REPORT OF QUESTION NAIRE 


1 


In 1927, a questionnaire was sent out by Dr. Edwin Stanton, of Scl 
tady, New York, to several hundred American surgeons with the obj 
924 
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SKIN TEMPERATURES ON 11 CASES WITH HO 
CIRCULATORY DERANGEMENT 
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determining the anzsthetic most frequently used in good-risk and 
cases and also to determine the extent to which spinal anzsthesia wa 
used at that time. There were 419 out of 622 surgeons (66 per cent 
stated definitely that they did not use spinal anesthesia. There wer 


(34 per cent.) who stated that they were using it in some types of 


Answers to 


Questions GOOD RISK CASES 
142 


N20 |Ethy | Loc- |Sp Others | Ethe 
#0 jlene | al al 


3 0 4 


2+ 
1 0 


PITTSBURGH 


0 


5 


30 | 1 7 |126 
a 7] 677 6 


b+ 66 


Percentaze | 39.3 | 20.3] 14.5] 0.3 .2| 10.0 | 25.1 e. 





Taste VII.—On the left is a tabulation of the replies to question No. 1: ‘‘What 
do you use as a rule in laparotomies in the average run of good risk cases?" On the 
tabulated the replies to question No. 2: “What anesthetic do you use in laparotomie 
the poor risk group?” The plus sign after the figure indicates that 


some additional 
is used in certain cases. 


Those who were using it were, for the most part, using it in prostatectomies 
amputations of the lower extremities, pelvic cases, and in diabetics. ‘went 
one of them stated they reserved it for “poor-risk”’ cases. 

Since then, spinal has become more frequently used and articles 01 
subject have appeared with increasing frequency in the literature. Thin! 
it would be of interest to determine the extent of the swing of the pendult 
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Nine of 18 answering from Baltimore do not use spinal. This is the lowes; 
percentage of all the cities. Seven of the 18 use avertin in a certain percent 
age of cases. Richard Te Linde states that 3 deaths in 15 spinal anzsthes; 
in 1929 caused the surgeons in Baltimore to look upon it with disfay 
he also states that, except for the Brady Urological Institute, not muc!l 
is used at Johns Hopkins. Other Baltimore surgeons, including Shipley 
son, and Blake, do use it, some of them being very enthusiastic over it 

In Atlanta, Georgia, most of the surgeons answering the question: 
it to some extent. Dr. George W. Fuller uses it in practically all su 
below the diaphragm in both private and service cases. He states that 
of the hospitals at Atlanta are using it in about three-fourths 
laparotomies. 

In Boston, a large majority use spinal anesthesia. Several volunteered th 
statement that novocaine crystals are being used almost to the exclusi 
other preparations, such as Pitkin’s solution, efec. Dr. A. R. Kingston 
below the diaphragm in nearly 90 per cent. of his cases. He is one of several 
throughout the United States who state that Cesarian section is a contra 
indication to spinal anesthesia. He states that he has, however, done Czs 
operations under spinal without the slightest trouble, and is of the opinior 
if it is used at all it should be used only in small dosage. Dr. J. S. White, 
of the Massachusetts General Hospital, states that because the incide: 
pulmonary complications is as great under spinal as under ether, he is using 
only in amputations of the leg or in perineal operations or where a low spinal 
can be used. 


The Chicago surgeons, as a whole, are rather conservative in the usé 


spinal anzsthesia. Jonnesco’s first case, many years ago, at the Cook County 
Hospital demonstration, died, and as a result spinal anesthesia has gained 


favor slowly. Dr. James T. Case states that the popularity is graduall 


~ 


1 


increasing now, however. He has used it in 1,700 patients, most of w 
were gynecological cases. Ethylene, in both good- and poor risk cases, is 
being used more in Chicago than in any other city of the country. D 
Culbertsen, of Chicago, thinks that in the more difficult abdominal cases, w 
adhesions, etc., nothing gives the excellent intestinal relaxation that is 

ent with spinal anzsthesia. 

Few of the Cleveland surgeons use spinal as the anesthetic of 
Professor Cutler, of the Western Reserve University, employs it wher 
renal function is poor and in diabetics. He also uses it in prostatectomies 
amputations of the leg. William Lower, of the Cleveland Clinic, uses 
all his urological cases unless there is some contra-indication. 

Detroit surgeons are more enthusiastic concerning spinal than surgeons of 
any other large city, with the possible exception of New York and San 
Francisco. Clark D. Brooks has used it in 4,000 cases and uses novocaine 
crystals only. 

In Philadelphia, the men doing a large volume of surgery are generally 
enthusiastic concerning spinal. Dr. Wayne Babcock, one of the pioneers in 
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CRANMER AND HENRIKSON 


(5) Urologists, as a group, seem most enthusiastic over spinal anzsth 

(6) Intestinal obstruction was the condition most frequently mentior 
which spinal was the anesthetic of choice. 

(7) There were 275 of the 330 surgeons who stated that spinal anzst 
is increasing in popularity in their section of the country, and but 15 stat 
it is decreasing. 

(8) There were 40 who stated that they had observed no chang: 
number of surgeons using this type of anzsthesia. 
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SPINAL AN-ESTHESIA ON A GENERAL SURGICAL SERVICI 
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3.—20 per cent. of the first series and 16 per cent. of the sec 
had disturbing symptoms directly due to the spinal anzsthesia whil 
operating table. The symptoms varied from slight shock with slight 
discomfort to severe shock, nausea and vomiting, and extreme ment 
turbance and discomfort. This occurred with the patient’s head both level 
and lowered and with manometer readings of spinal fluid pressure t 
the injection made at a uniform pressure—1o millimetres of mercury 
by the amount of spinal fluid withdrawn. An anesthetist was ne 
as much with spinal anesthesia as with general anesthesia. 

4.—In 10 per cent. of the first series and in 7 per cent. of th 
series the spinal anesthesia failed completely or had to be supplement 
general anzsthesia. 

5.- 8 per cent. of the first series and 5 per cent. of the second had r 
headaches for the first few days following operation with extreme dis 

6.—Although every method which has been suggested, including the us: 
of spinocaine, was used, no uniformity of level or duration of analg 
ever obtained. One patient who received 170 milligrams dissolved 
cubic centimetres of spinal fluid had complete analgesia of the entir 
and died seven hours following the operation from shock and _ respit 
failure. The next patient receiving the identical amount in the same mannet 


had to have general anesthesia before the peritoneum could be open: 


analgesia lasting about fifteen minutes. Analgesia varied from none 
to one hour and forty-five minutes under identical technic. This 


factor could not be corrected 

Traumatic cases already in shock were never given a spinal ana 
after the first two cases due to the fact that it deepened their sho 
immediate operation had to be done or caused it to recur if operati 
postponed until it had subsided 

The conclusions that can be drawn from this series of cases 
following. 

I. Spinal anesthesia, 40 to 120 milligrams of novocaine, in th 
lumbar vertebral space for lower extremity, rectal, perineal, and herni 
tions is safe and satisfactory. The post-operative complications are as nui 
ous as with general anesthesia. There is also a certain percentage of 

2. Spinal anzesthesia, 120 to 170 milligrams of novocaine, dissolv: 
to 20 cubic centimetres of spinal fluid and injected in a higher lev 
abdominal and chest operations is not safe. The post-operative complications 
are as numerous as in general anesthesia. The shallow respiratory 
sions would accentuate rather than lessen the possibility of post-operative 
pneumonia. The only post-operative lung abscess which has occurr 
the service was a gastric resection under spinal anesthesia supplement: 
nitrous oxide for the last half hour of the operation. Those patients 
go into shock with resultant lowered tissue resistance are more susceptibl 
to infection. The technical danger of injuring the cord at a higher level is 
always present. 














SPINAL ANASTHESIA WITH NUPERCAINE AND PROCAINE 
A COMPARATIVE STUDY 
By Avueustus Harris, M.D., ann Leo G. GoLtpBera, M.D 
or Brooktyn, N.Y. 
FROM THE DEPARTMENT OF UROLOGY, LONG ISLAND COLLEGE HOSPITAI 

ALTHOUGH we have been using procaine spinal anesthesia exte! 
and successfully in urologic surgery for more than fifteen years, wi 
recently been trying nupercaine following a preliminary report of its u 
Keyes and McLellan.* 

We were impressed with the reports of the German investigato1 
cerning this compound, derived from quinolin, particularly in regard 
intensity of anesthesia. It is to be noted, however, that not all the reports 
showed uniformly successful results; also where failures were record 
faulty technic was generally blamed as the cause of failure. 

Some have found that a 1-2000 solution for infiltration purposes, di 
statements to the contrary, does not equal the anesthetic activity of 0.5 
cent. procaine. Suffice it to say, that, for infiltration purposes, in a limit 
series of cases, we have found I per cent. procaine more satisfactory 
given up the use of nupercaine by this route. 

Nupercaine has been used for spinal, caudal, paravertebral and infilt 
tion anesthesia, also for topical application to mucous membranes. 

We have been impressed with the statement that the substance, prey 
by Karl Miescher, is five times more toxic than cocaine and having ten 
the activity of the latter drug. However, subsequent work on a1 
together with its clinical use, would indicate that the margin of safety 
use, as prescribed, is much greater than the figures given. 

With the maximum dose of cocaine fixed at 50 milligrams, the maxi 
dose for nupercaine would, therefore, be 10 milligrams. This latter 
contained in 2 cubic centimetres of 0.5 per cent. solution (used by 
ampoule form for spinal anesthesia). This dose would also be contain 
10 cubic centimetres of I-1000 solution and 20 cubic centimetres of 1-2 
solution. 

It is to be noted that solutions in salt solution can be sterilized at 
degrees F. for one half hour without impairing their activity. The so 
chloride must, however, contain no soda or sodium bicarbonate, and, w! 
kept, should be contained in alkali-free glass. It has been recommended tl 
five drops of dilute HCl. be added to containers of solution of 1-1000 
1-2000. 

We have not seen the hyperemic condition of the skin or possible 
necrosis said to have followed its use. It has been suggested that a few droy 
of adrenalin be added to the solution before injection to correct this eff 


* Keyes, E. L., and McLellan, A. M.: Am. J. Surg., vol. ix, p. 1, July, 1930 
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HARRIS AND GOLDBERG 


ANALYSIS OF 50 CONSECUTIVE PROCAINE SPINAL ANESTHESIA CASI 


1—Failures, total and partial—2 cases or 4 per cent. 
Insufficient duration anzsthesia—4 cases or 8 per cent. 


2—Tvype of operation 

Kidney—9 cases, with no failures 

Bladder—14 cases (with two imperfect anesthesia). 

Prostate—19 cases (with two imperfect anzsthesia). 

External genitalia—8 cases (with two imperfect anesthesia). 
3—‘Puncture” headache rarely occurred in any of our procaine cases (including 

large series). 
4—The induction-time was definite, more rapid, but anesthesia of much shorte: 

than with nupercaine. 

Analysis of six imperfect procaine anesthesia cases. Failures. 1—Second-sta 
tatectomy. Procaine 120 milligrams. After ten minutes, gas-oxygen anzsthesia 
Operation lasted thirty-five minutes 

2—Cystotomy and fulguration of bladder carcinoma. Procaine 240 milligrat 
eration started five minutes after spinal injection. After waiting twenty minute 
oxygen anesthesia was used to complete operation and obtain relaxation. Bloo« 
did not fall (120/60). Operating time, 55 minutes. 

Insufficient duration of anzsthesia (procaine). 1—Bilateral hydrocele and 
Procaine 120 milligrams. Induction-time five minutes with good anzsthesia. Oper 
time, thirty-five minutes. Morphine sulphate grains % given after thirty 
sensation began to return. No general anesthesia used. 

2—Resection of carcinoma of prostate (radiotherm knife). Procaine 120 mill 
Induction-time, five minutes. Operating time, sixty-four minutes. Gas-oxygen anest 
used five minutes before completion of anesthesia. (Anzsthesia lasted fifty-five 
Then blood pressure rose from 120 to 140 suddenly. ) 

3—Bilateral epididymotomy. Procaine 120 milligrams. Induction-time, five 
Blood pressure, 100/50 after five minutes; 135/090 after fifteen minutes; 120/70 
twenty-five minutes. Operating time, sixty minutes. Light gas-oxygen-ether was 
ten minutes after incision was made because patient was very uncomfortable and 
hensive. Usual pre-operative medication of morphine sulphate grs. %. Scop 
grs. 1/200 had been given. 


4—Cystotomy and resection of bladder carcinoma. Procaine 120 milligrams 


tion-time, five minutes. Operating time, seventy minutes. Pain felt after thirt 
minutes. Gas-oxygen given at end of forty minutes. 
Analysis of nupercaine failures. Failures. 1—External urethrotom \ 


twenty minutes. Gas-oxygen used. (Patient apprehensive. ) 

2—Nephrectomy. Waited ten minutes with no anesthesia at the end of t 
General anesthesia used. 

3—Coffey ureteral transplantation. Waited forty minutes. General anzsthesia 

4—Hydrocele. No anesthesia after fifteen minutes. Light gas-oxygen used 

Partial failures (nupercaine). 1—Nephrectomy. Waited only eight minutes. ‘| 
plained of pain. Supplemented by light gas-oxygen which was stopped ten minutes | 
end of operation. (Patient apprehensive. ) 

2—Nephrotomy. Waited twenty minutes. Patient complained of pain during 


tion. No supplementary anesthesia given. (Apprehensive.) Second operatio1 
150 milligrams procaine (ureterotomy) with perfect anzsthesia. 
3—Ureterotomy. Waited twenty minutes. Light gas-oxygen given 
4—Coffey ureteral transplantation. Waited twenty-five minutes. Light gas 
used. Some anzsthesia present after three hours. Operation required two | 


(Patient very apprehensive. ) 














HARRIS AND GOLDBERG 


to exclude the motor fibres would appear to be impractical f 
surgical operations. 

(14) The action of nupercaine is definitely more variable and un 
in our hands. 

(15) We have not been disposed to try the method suggested of i: 
a mixture of procaine and nupercaine. 

(16) Nausea or vomiting has been exceptional and there was no ey 
of frank toxic’reaction on the part of any patient in this series. 

(17) Continued investigation in spinal anzsthesia should now bx 
on by the physiologist, pharmacologist and chemist working in conju 
with the clinician. 
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SUTURING THE BONES OF THE FOREARM 


By Isapore ZapeKk, M.D 
or New York, N. ¥ 
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easily, and cannot be tied securely, all of which desirable charactet 
present in the chromic gut. 

Figures 2 and 3 are X-ray films of a typical case in which thi 
of suture has been followed. All of these operations were done w 
tourniquet and it is interesting to note that three of the seven cas 
sented the post-operative complication of loss of function of the nerve 


hand and fingers, which persisted over a period of about three weel 
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Fic I Method of insertion of the double suture 


the sensory and motor power had returned almost completely. They we 
immobilized in circular plaster-of-Paris bandages. These bandages wer¢ 
on for five weeks. The bandages extended from the metacarpo phalai 
joints to the axilla, with the wrist in slight dorsal flexion, the forearm 

nated, and the elbow at a right angle. Care was taken that the bandages 

not tight, so that this lack of nerve function was due to the tourniquet and 
to the plaster-of-Paris bandage, as the fingers were but slightly swollen 
their color was good. In spite of this in these particular cases the bandas 
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were split through down to the 


skin without any 


y change in tunct 
mately their nerve restoration was complete 

In one case 1n which the ulna Was 1n tal I d 
The subsequent result was considerable displacement of the ul 
radius had been perfectly reduce Interes enoug! 
developed an u erve paralysis, both senso motor, w 


and nearly three months after his tracture, | explored th 














ra 
point si veral inche ibove the w st joint at the Site ot fracture. il found the 
branches firmly imbedded in a mass of scar tissu lt was impossiblk ( 
pletely tree these erve branches is they bega to ray out S { 

doing what was to me a very unsatistactory operation. A d 

the Operatiol t] tient was quite sure he ha bette1 control « ( ( 
fingers though objectively ] could distinguish no difference len days afte 
operation his sensation in the distribution of the ulnar nerve was complet 
though I could still find no change in the motor function. Two months ate 
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the return of both motor and sensory function was complete. This returs 
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function was an agreeable surprise to me as I| felt that the operati 


cedure was inadequate. 


All of these patients have made complete re: 


with two exceptions, the two most recently operated upon. They ar 


up satisfactorily at the present time, though union has been delayed 


was an infection in one case and subsequently several sequestra were ext 


but the bony union and function were not impaired. 


I have, on several occasions, as, for instance, in the patella or in a \ 


used two sutures with the knots tied on the same side of the bone 


additional security. 


feel that this is a desirable method of suture 


is obviously not the method that I am describing. 
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PHILADELPHIA ACADEMY OF SURGERY 
STATED MEETING HELD MAY 4, 1951 
The President, Dr. GeorGcE P Mutter, in the Chau 


Cavin M. Smytu, Jr., M.D., Recorder 
\HEPA So CATS LUS—CALCULOUS CHOLECYST! 





{ 1 \ ’ | +h + 
to the hospital ot the \\Vomans Medical College, June 9, 1930, WI! 
- | hacl my 
compia ( pall tne right side ot the apaomen and back | 








illness be tw ths before with pain in the epigastrium w 
first rererre to tl I xl] thet to the rignt ( ystal 1 I 
radiating to the left shoulder blad [he pain was inconstant 
relatio1 to the tal {f food here were associated headache 


She had had th ual diseases of childhood, and pneumonia . 





operated upon ther | { QO2I I0TF ¢£ stones I é 
cholecyst STON errtormes 7) Ci So1U there Was Ti ( 
jaundice (ene! ed tenderness over the abdomen especiall 
region ol the aqder arn epigastrium his tenderness « 
the umbilicus L hi ver was enlarged and extended almost to t 
the umbilicus | pleen was not palpabl ne hour afte 
she had a severe atta f biliary colic; she was nauseated, vomited and the 
temperature aros 103 ler blood sugar on admission was I12 
inin 1.4; chlor 136, and blood urea 32 per 100 milligrams On 
luly 7, 1930, tl od sugar was 91; urea 17; and chlorides 40 hi 
temperature gract fell to normal and she was operated upon June I 
IQ 30, seven day tel adn SSIt 

\t the time « eration the liver was found to be greatly enlarged hi 
gall-b wa e, thick-wall nd contained innumerable 

he common duct was dilated and contained a large stone at its 

The gall-bladdet I the common-duct stone wet removed \ calcult vas 
felt in the hepat ict. An attempt was made to remove this « 
a pair ot Kelly torceps but the calculus crumpled and could be 
removed. (On pa tion of the dome of the enlarged liver. an area 
tion could be felt With bi-manual palpation, one finger in tl 
duct, the other | eing placed on the area of induration in th 





liver substance e dome of the liver was incised with the cautery \ 


large branching « ulus, 7 centimetres long and 3 centimetres i1 un 
ference, was removed through the incision in the dome of the live: he 
calculus extend own the right hepatic duct \ “TT” tube was 1 ed 
in the common duct nd a cigarette drain was placed to the incisio1 n the 
liver which was not closed Packing was unnecessary as there 


hemorrhage \ll sutures were removed ten days after the operatior here 
was very scanty drainage from the wound \fter a rather stort ct 
valescence the patient was discharged on the twenty-ninth day after operatiot 
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The reporter remarked that cases of hepatic-duct calculi are not uncon 
mon. Intrahepatic calculi, especially of large size, are rather rar ther 


may occur in the absence of calculous cholecystitis. 


Frerichs' states that gall-stones in the interior of the liver and in brat 
hepatic duct are rare but quotes Morgagni who collected a series of observat 
the works of Plater, Fallopius, Dodonoeus, Columbus, Paysch and others 
cretions which have been found in the interior of the liver. Most of thes 
were large, round stones and more rarely branched coral-like concretior 
casts in the ducts and are sometimes solid but at other times hollow These 
may give rise to inflammation, ulceration of the ducts also to hepatic abs 
pylephlebitis. 

There are said to be many specimens of multiple intrahepatic calculi in th 
of London and Westminster Hospitals. Beer* dissected 250 livers of patient 
succumbed to gall-bladder disease and found six cases of definite intrahepati 
tion; that is, in 2.5 per cent 

Thudichum’ reported six cases of large branching intrahepatic calculi. <A) 
of intrahepatic calculus was reported from St. George’s Hospital of a man wl 
diabetes from a secondary pancreatitis... Vachell and Stevens® reported a 
there were 520 calculi within the liver substances and the ducts. The larg: 
and three-quarters inches long 

Intrahepatic calculi are chiefly composed of bilirubin calcium, whereas 


in the gall-bladder are usually cholestrin stones. Because of this differenc: 


sistency of the calculi and because of the fact that intrahepatic stones mi 
pendently of calculi in the gall-bladder, the etiology requires further discussio1 
states that intrahepatic stones are probably formed in the liver rather than 
formed originally in the gall-bladder because of the fact that the stones removed 
hepatic duct and liver differ in shape, color and character from those usuall 
the gall-bladder. Moreover, as mentioned above in many cases reported of 
stone, there have been no stones in the gall-bladder. Undoubtedly the intrahey 
and the calculi found within the hepatic ducts must originate in the liver. Ih 

of intrahepatic calculi, jaundice is present. In others, it is absent as in Dray 
In Hawkes’ case” there was slight jaundice. In this case the gall-bladde1 
previously removed. The patient left the hospital two weeks after cholecystect 
attacks of pain continued. The patient was subsequently operated upon. Ni 


found in the ducts but “upon passing the hand upward toward the dome of th 


the right side, a large calculus was found embedded in the liver substance al 
inches from the free border of the liver.” Hawkes performed this operati 
stages, introducing sterile gauze at the first operation to form adhesions \t . 
operation, four days later, the liver substance was incised and the calculi “du 
the index finger from an indurated mass of surrounding tissue.” Three large cal 
removed. There was considerable haemorrhage which was checked by tam 
Doctor Owen's case the cautery was used for the liver incision and no worrisom 
orrhage occurred. Hawkes suggests the advisability of palpating the liver surfa 
operation in cases diagnosed as cholelithiasis where the findings in the regiot 
bladder and ducts do not seem sufficient to account for the symptoms present. H«¢ 
states that it “seems possible that liver abscesses of unknown etiology have aris 
such cause.” Vachell and Stevens’ reported a fatal case of intrahepatic calculu 


ciated with multiple abscesses of the liver and subdiaphragmatic abscess. The gall 





in this case was normal in size and contained no calculi. Jaundice was not present 

nineteen days before death. Chemical analysis of these calculi showed a predominai 
calcium bilirubin. The culture from the abscesses of the liver showed Bacillus 

whereas the patient had typhoid a number of years before, the typhoid bacillu 


not found. 
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MULTIPLE NEURITIS AFTER INJECTION OF TETANUS AN7 


Again in Drape! é / occurring oO! e sery ( Dr Arthur Ne 


1 his Case 


an egg, and a large epati tone with abs eh, 7 ? 
case of intrahepatic st formation. there being several st Pe 

rupturing rough the e of the live mi 
suggests that, in nl f ndar peratior pert ' 

when stone is found in t mmon duct at the the 

of the stone, which the recon at the time thinks ws aia ae a 

is actually trahe lculus vy ai Rieeia bes 

has descended to the mon duct subsequent to 1 : 

Weber re] rted 1 Tat ‘ f intrahepatic ca ul 

calculous cholecystit the wall-Mladder was remove + tiled 

alter operat and at t-mortem there were tound unr enized intr 

He further emphasizes t act teeth tin teteahimadio eudeat uasiic aaa tn 

ally appeal t be blo 1undice may bye variabl de are » ose paike * 


There were no stot the gall-bladder. McArthur discusses at lengtl 


calculous olecystit ntrahepati calculi and reache thy, llowing 

1. All gall-ston t originate in the gall-bladder. 2. The orig 
stones is probably ‘ ll-bladder with subsequent growths either in the ¢ 
or ducts ere ( der . Bi , oe Pea ee eter 
intrahepatic duct ston 1. Calcul in immense number ive existed { 
the ducts without pr a sympton 5. The surgeon need not rep 
much if there be recur e of the symptoms after common duct drainag: 


This case 1S rel rted to empnasize three points: 
1. The method of approach t 
intrahepatic calculu 2. The use of the éautery for the liver incision w 
minimized hemorrhage. 3. The instance of post-operative hyperglyca 
due either to temporary chemical change in the pancreas or traut to the 


pancreas inflicted at the time of operation This temporary hype 


has been noted mber ot our g | bladdet merations 
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MULTIPLE NI IS FOLLOWING PROPHYLACTIC INTECTI 
TETANUS ANTITOXIN 


Dr Ht BLEY RR (OWEN pre sented a man twenty eight vears of v3 = 
on Decembe r Id. I) 20, received a punctured . 
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wound of the right foot. On 
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the following day 1,500 units of tetanus antitoxin were administered int I 
the subcutaneous tissues of the anterior abdominal wall. On December 2: . 
he developed a severe generalized urticarial reaction for which lh 
an injection of adrenalin. On December 28 he was awakened dui the 

night with very severe pains in the neck, more severe on the right sick 

pains in both shoulders, hands. forearms and in the intrascapular ar 

He could not move his fingers or wrists and both upper extremities wer 

weak. His hands and forearms felt as though they were swollen 

which continued until the end of the first week in January, was te 


with numbness and tingling in the hands and forearms. 
January 5 the following findings were noted: The power in the left 

upper extremity was normal, excepting for slight weakness of the | 

| grasp. There was marked weakness in the grip of the right | 
about 70 per cent. loss of power in the extensors of the wrist. H 
plained of very severe pain in the neck, shoulders, intrascapular 
both arms. There was tenderness over the muscles of the right side of th 
neck, the axilla and over all the nerve trunks in arms and forearms. | 


abduction of the arm caused severe pain. No objective impairt 
sensation could be elicited, but subjectively there were numbness and 1 | 
of the right hand and forearm. ‘Tenderness, not as severe in charactet 


was noted over the nerve trunks of the left arm. Power of both ce 
normal. There was definite weakness of the biceps and triceps muscl 
1ight arm. The left biceps and triceps muscles were normal. ‘The | 
and tricipital reflexes could not be obtained on the right side, but 
normal on the left. 

The above symptoms improved slowly. On January 9 he was 
resume light duty. By January 19 he had recovered sufficiently t 
to active duty. Recent examination reveals that the power in both arn 
hands is normal and equal. On lifting weights there is a moderate winging 
of both scapulz. The patient states that he does not appear to have th 
same strength in his arms and hands as he had prior to the attack of neuriti 





The speaker remarked that cases of multiple neuritis following th 
phylactic injection of tentanus antitoxin have been previously reported. Th 
first report in the literature is by Thaon.'| Approximately twenty cas 
been reported. This manifestation of allergy is a comparatively rat 
Braunlich*? cautions against the use of fresh tetanus antitoxin, stating that | 
as a result of its use, serum reaction occurs more frequently and is moré 
severe. Multiple neuritis may follow prophylactic injection of tetanus 
toxin or other sera. The prophylactic or therapeutic use of serum must b | 
administered with the realization of this fact. None of the present indi 
tions for the administration of sera should be ignored because of the comp 
tively rare complication of neuritis. More careful testing for sensitiz 
is advisable in the use of anti-sera to avoid this and all other unpleasant 


plications of serum therapy. 


REFERENCES 

*Thaon: Review de Med., September, 1912. 
sraunlich, George: Anaphylaxis Following the Injection of 1,500 Units of 
Antitoxin. Iowa State Medical Journal, No. 17, p. 450, December, 1027 
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tion were continued and in addition, 5 per cent. glucose in norn Salt 
solution was administered through the jejunostomy tube by the Murphy 
drip. The patient’s condition did not change very much in twenty-four 
hours, so a Jutte tube was left in the stomach and every two hours the 
gastric contents were aspirated and introduced into the jejunum through 
the jejunostomy tube. This procedure benefited the patient symptomat 
ically and produced a definite improvement in the degree of dehydration in 
twenty-four hours. Charcoal was placed in the stomach after the aspira 
tion as various intervals, but no trace of it could be found in the jejunum 
until seventy-two hours after the operation. On the fourth day the tempera 
ture became normal, and on the fifth day fluids passed through the stomach 
readily. Oral feedings were started and gradually increased; intravenous 
injections of glucose and salt solution were discontinued on the sixth day: 
feeding through the jejunostomy tube was discontinued on the eighth day, 
and the jejunostomy tube was removed on the fourteenth day. Subsequently, 
the convalescence was uneventful. Since his discharge from the Hospital 
the patient has gained twenty-two pounds in weight and is symptom-fre¢ 

The second case, a man, forty-one years of age, was admitted to the 
Presbyterian Hospital April 18, 1927, under the care of Doctor Pfeiffer 
He had an eight-year history typical of duodenal ulcer and the X-ray was 
positive for this lesion. April 22, 1927, a laparotomy was performed, a 
duodenal ulcer was found, and a gastroenterostomy and appendectomy wer 
performed. The patient’s immediate post-operative reaction was satisfactory 


and he was able to take soft diet with no discomfort. On the eighth day 
symptoms of gastric retention developed with an elevation of the tempera 
ture of 100 1/5° I. Gastric lavage was performed and glucose and saline 
were administered intravenously. Blood chemistry studies showed a mor 


severe alkalosis than was found in the first patient. The Co? was &5 volumes 
per cent., the blood chlorides were 208 and the blood urea nitrogen, 26 pet 
cubic metres of blood. The patient's condition became progressively worse 


and the gastroenterostomy was explored on the twelfth day. Both th 
proximal and distal loops were greatly inflamed, the stoma was closed 
and the distal loop was collapsed beyond the area of inflammatior \1 
enteroenterostomy was made between the two loops. Gastric lavage and 
intravenous medications were continued. There was slight improvement 


for twenty-four hours, but the patient’s progress was not satisfactory 
On the second day a jejunostomy was performed with a marked relief of 
symptoms in twenty-four hours. Forty-eight hours after the jejunostom 
the patient’s temperature fell to normal and at the end of four days fluids 
passed through the stomach into the jejunum. The diet was gradually 
increased until solid food was taken with no evidence of retention. Three 
weeks after the jejunostomy, when the patient had completely recovered 
from the gastric retention, an upper respiratory infection occurred which 
was complicated by multiple abscesses of the lung and empyema which was 
ultimately responsible for his death, two and one-half months after the 
original operation. ‘The respiratory condition is mentioned briefly as before 
the onset of this complication, the inflammatory reaction of the loops of the 
gastroenterostomy had subsided and the patient was well on the road to 
recovery. 


These cases are presented for two reasons: First, inflammation of the 
loops was the cause of gastric retention following gastroenterostomy ; and 
secondly, the jejunostomy placed the inflamed area at rest, permitting the 
inflammation to subside and thereby relieving the obstruction. 
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difficulties of major operative interference, a jejunostomy was perform 
The patient had relief from pair in eight days; the jejunostomy tube \ eft 
in place for six months and during that time no food was taken 

Kight months after the operation the patient returned symptom-fre: 

dence of the lesion had disappeared and the X-ray was negative. 


Dr. DAMon B. PFreirFer said that since the standardization of the 
of gastroenterostomy has been so well placed before the profession 
surgeons, notably Moynihan, we have become accustomed to thin] 
what was formerly called vicious circle. The physiologic gastroente: 
makes it very much simpler for the contents of the stomach to ent 
jejunum rather than go down to the proximal loop. These two « 
that there is a type of obstruction which is not a simple mechanical 
which is due to adynamic ileus. The speaker has seen a somewhat 
condition in the colon in which the bowel had lost its elasticity. On 
most frequently in the late stages of ulcerative colitis. The physiologi 
is not due to any actual obstruction but to the inflammatory ileus. Hi. 
hesitate very much to delay operation in cases showing marked gastri: 
tion after gastroenterostomy, hoping it would disappear. It might 
but the proper thing to do is to explore. 


Dr. Epwarp T. Crossan said that Doctor Bothe states that th 
enterostomy was done in the usual manner. He would like to know whether 
the “usual manner” means that there were three layers of sutures poste 
or whether two layers were used. He would aiso like to know whet! 
opening in the transverse mesocolon was sutured close to the stor 
would appear that if three layers of suture are used posteriorly, and 
tion to this the rent in the mesocolon be sutured close to the stoma, 
sufficient irritation from the foreign bodies to cause an inflammatory 
such as described in these cases. The speaker agrees with Docto1 


that jejunostomy should clear up cases of inflammatory ileus. 


) 


Dr. Georce P. MuLLER remarked that operative interference was 
unwisely postponed in the hope that obstructive symptoms would be re! 
This practice occasionally results in the neglect of a patient sufferi: 
severe mechanical obstruction. The speaker, however, recalled one patient 
whom he had ordered prepared for re-operation when it was discover 
there was a marked alkalosis. Large quantities of hypertonic saline and glucos 
solution were given and in twenty-four hours the clinical picture had 
pletely changed. Doctor Muller, therefore, advocates serious considet 

of the chemical state of affairs and if treatment along these lines fails t 
relief, operation should not be delayed. In certain cases infection from th 
stomach may be carried to the suture line and thus produce an inflamn 
reaction in the stoma which will prevent it from functioning. 


Dr. FreperrcK A. BoTue said that he used two rows of sutures and 
sutured the mesocolon about two and one-half inches from the anastomosis 
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of pituitrin. Doctor Frazier’s experience with this dosage has been satis 
factory and gave no cause for alarm. 


) 


Dr. Georce P. MuLter said he saw the publication of Doctor \Vhite’s 
previous paper. He had begun the use of avertin and during the winter had 
used it in forty-three cases, of which about half were goitre. Forty were 
successful from the standpoint of anwsthesia. Blood pressures usually fell 
for a short period but not nearly so much as occurred in spinal anesthesia 
Nitrous oxide gas was used as a secondary anesthesia and the patients r 
quired but little of it. No patient showed any complication from the averti 


Dr. Enwarp W. Beacu said that he had used avertin, not so much as the 
essayists, but had found it very satisfactory. There is a drop in pulse pressure 


arly in the anzsthesia. The reaction is very quick. Cyanosis has not give 

trouble although he always has a tank of CO.» and oxygen present. He varies 
the dosage according to the operation; in major abdominal work using the 
larger doses. The advantage of nitrous oxide as the supplemental anzstheti 
is that one maintains a high percentage of oxygen which is desirable as it 
maintains a higher metabolic rate. In other words, one can conduct a section 
on a 50-50 instead of an 80-20 mixture. Doctor Beach thinks avertin possibly 


impairs the action of the kidneys at first but only temporary. It cert 
is an approach toward the ideal, and the patients are all well pleased 


Dr. CHARLES S. WuireE, said that he believed the proper way to ust 
avertin is to begin with a small dose, 60 milligrams for instance, and gradually 
increase it in various cases until the proper dosage is reached. This will be 
80-90 milligrams per kilo. of body weight. He did considerable laboratory 
work in connection with avertin, but did not go into the matter of dosage 
because this has already been well worked out by the Germans. He believes 
avertin is a distinct advance in anesthesia and is well worth trying. For a 
long time he has been considering the anesthetic from a surgeon’s standpoint 


in his opinion it is now time to give the patient due consideration. 


Dr. JosepH KREISELMAN, replying to questions, said that he was 
prepared to make a comparison between amytal and avertin. He had never 
used the former. It is a little difficult to give a definite dosage. In the begir 
ning he used 100 milligrams almost routinely for abdominal surgery. He 
would use 100 milligrams in a young healthy adult man now; perhaps 
young woman. In an obese patient, say 160 pounds, he probably would use 
somewhere between So and go. A recent patient who weighed about 170-180 
pounds and had a blood sugar of 300 received what he estimated to be about 


50-60 milligrams and there was practically no change in her blood sugar post 


operatively. He has never used it intravenously. The speaker does not 
consider 80 milligrams enough for the average abdominal operation. On 
occasions 100 milligrams is slightly exceeded. The respiratory rate is d 


creased with the larger doses. Cyanosis has not been observed in any case 
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PREPARING POUCHES OF THE FUNDUS OF THE STOMACH 


IN PREPARING pouches of the tundus of the stomach large enot 


. "31971 ‘ - ‘ . 1ot+ l4 ; 
a satistactory qua tity ot gastric juice, adimicuity 18s experiencs 





tion of the skin and abdominal wall surrounding the fistula, « 


are used and continuous drainag* ort secretions 1s instituted NI 
man! have described a method ot preparing intestinal fistulas 


modified in preparing such pouches 
[Inder ether anzsthesia, and strictly aseptic technic, the abdom« 
through a median-line incision from just below the xyphoid proce to the 


umbilicus \ segment of the terminal ileum from 10 to 15 cent 


m/ 


inh 1 ax 








>) a 
~\ . 
= ‘ MAYO CLINIC 
t 
is resected, its od supply being preserved. Intestinal co 
lished by end-to-end suture he distal end of the resected loop is suture 
to an opening made high along the greater curvature of the stot h, whos 


diameter is somewhat smaller than that of the intestinal loop. Thi 


] 


end is brought » wound made in the abdominal w undet 


la Sta 
left costal margin in the nipple line and fixed to the fascia at skin witl 
several interrupted sutures (Fig. 1). The abdomen is closed in layers \ ftet 
healing is completed, usually in from twelve to fourteen days, the abdomen 1s 
reopened through the same incision, and a portion of the stomac! 
the fistula in the intestinal loop is made into an isolated pouch of either th 
Pavlow or Heidenhain type (Fig. 2) 

he peristalti wave in the loop ot bowel IS away from the abdominal wall 


1 


which tends to return secretions to the pouch, giving it a valve-like actiot lt 
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there is an overflow of secretion so that it reaches the skin, it has passe 
10 to 15 centimetres of intestinal mucosa, and excoriation is reduc 
minimum. In several months of observation we have not seen leakag: 
the fistulas, thus raising the question of absorption of the acid by eithe: 
stomach or more probably the ileum mucosa. We hope to answer this 
tion in the near future. The two-stage procedure enables the fistulous ope: 
to become well healed before any appreciable amounts of acid secretions 


over it. 





The animals used in such experiments do not require special care. 
time about 20 cubic centimetres of gastric juice can be obtained, the amount 
depending on the size of the pouch. The small amount of secretion of th 


loop of intestine returning t 


the pouch can be readily prevented, wher 





/ 
Abdominal 


nS 
wall 


MAYO CLINIC 





Fic. 2 Second stage of fundus pouch 


gastric juice is desired, by inserting a Pezzer mushroom catheter well wit! 
the pouch and exerting enough traction on it to impinge the mushroom ag 
the contracted line of the gastro-ileal anastomosis. Acid values are in eve 
way comparable to those obtained in dogs with a Pavlow pouch; excori 

and continuous care are eliminated and sufficient volume of secretion can bh 


obtained for practically all experimental purposes. 


SAMUEL L.. GOLDBERG, M.D 
Fellow in Surge 





FRANK C. Mann, M.D., 
Division of Ex perime ntal S urgery and Pathology, lhe Vavyo Foundat 
Rochester, Vinnes 
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Fic. 1.—(1) Rubber tubes (various calibres) calibrated in centimetres and inches (2) Cig 
drains calibrated in centimetres and inches (3) Rubber dam calibrated in centimetres (4) Per 


tube calibrated in centimetres. 
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Fig. 2 shows its modification, and might be termed a subcuticular t 
Stewart suture. The suture is introduced by a straight cutting needl 
(A) on side of assistant to point (B), similar to the usual Stewart 
going to deeper layers of skin and subcutaneous tissues to obliterate a1 


space. 























Instead of going to point (C) Fig. 1, the needle is then directed 1 


g 
(C) Fig. 2, one-quarter of an inch me 


ig. 
point (B) and allowed to pass direct! 
the skin and emerge at point (I< )—« 


incision. 

Then the needle is passed subcutic 
from point (F) to (D), the latter emer: 
one-quarter of an inch medial to point 

The suture is then tied, giving 


hair-line wound approximation similat 





subcuticular suture. 


_ Fic, 3.—Herniotomy wound This suture can readily be remove 
Ninth day, post-operative, upon_ re : ; 4 

moval of above type of suture. Note cutting either end and pulling out 

only three sutures used; hair-line 


scar; absence of cross marks 


The suture as used on clean cases 
Bellevue Hospital has proved very satisfactory. The suture is easily ay 
gives an excellent hair-line approximation, avoids cross wound cutti 
scarring, and is easily removed 
Victor CARABBA, M.D 
New York, N 
From the Third Surgical Division, Bellevue Hospital, New Yo 
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through every page of the monograph. This makes it really valuabl he 
early enthusiasm of numberless biologists and surgeons about Leriche’s 
operation and all other procedures aiming at destroying the fibres of th 
sympathetic nerve, entering nerves, blood-vessels, glands, etc., is absent \ 
sober endeavor to restudy thoroughly the whole subject, beginning from its 
anatomical and physiological basis, without being swayed by enthusiasm or 


discouraged by poor results, makes Scalone’s monograph most praiseworthy 

Scalone’s monograph should be consulted by anyone intending to do 
surgery of the sympathetic system, because it relates the personal, unbiase 
experience of an intelligent, competent, hard-working surgeon and _ biologist 
who has devoted twenty years to the study of the subject. 


ANGELO L. Sori 


UROLOGICAL ROENTGENOLOGY. (Second edition revised.) By Hu \ 
YouncG, M.D., AND Cuares A. Waters, M.D. 4 vo.; cloth; pp. 560. Paul 
B. Hoeber, New York, 1931. 


The review of the first edition of this work appeared in the ANNALS 01 
SURGERY, vol. Ixxxix, No. 3, March, 1929. The remarks made then : 
be reiterated. A second printing of the volume necessitated at this time 
has given the authors an opportunity of incorporating the advances in urology 
made during the past two years and of revising and elaborating the previ 
ously written chapters. Thus, many new and interesting cases have been 
incorporated, gathered both from the literature and from recent cases in the 
Brady clinic. 

Since the publication of the first edition, the subject of intravenous urog 
raphy has been developed and a new chapter devoted to the details of its 


administration has been added. The discussion of the evaluation of thes« 
new methods is of definite value. A second chapter takes up the considera 
tion of the more recent technic of arteriography and depicts graphically the 
delineation of the aorta and its abdominal branches in urological rontgenology 
A few pages have also been added showing the clinic methods of keeping 
records. The new Young-Elvers phthaleinometer is also illustrated and its 


use described. 

In all, sixty-four pages and seventy-four illustrations have been added to 
the original work. The general composition of the volume is most excellent 
and will prove of great value not only to the specialist, but to the general 
practitioner and surgeon as well. 

James T. PILCHER 
EDITORIAL ADDRESS 


The office of the Editor of the Annals of Surgery is located at 
131 St. James Place, Brooklyn, New York. All contributions for 
publication, Books for Review, and Exchanges should be sent to 
this address. 

Remittances for Subscriptions and Advertising and all business 
communications should be addresed to the 


ANNALS OF SURGERY 
227-231 South Sixth Street 
Philadelphia, Penna. 
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